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lhl mperial Standards of Lengta 
\ | \ \ l) \ ) —Trafalgar Square, Londo 


In every branch of industry, in 
laboratories and scientific research establishments, in the 
services and, in fact, wherever electrical maintenance and 


measurement are of prime importance, AVO” Electrical 


Testing Instruments maintain a reputation unexcelled for 


robustness and dependable accuracy. They are frequently 


used as a standard by which other instruments are judged 


The modei 7 Universal AvoMeter is a typical example 
of a modern “AVO” multi-range meter. It is a 
combination AC/DC instrument providing on a 5- 
inch hand calibrated scale 50 ranges of readings of 
Current, Voltage, Resistance, Capacitance, Power 
Output and Decibels The total resistance of the 
instrument is 500,000 ohms, and its small power 
consumption and precision accuracy make it the 
choice of radio, television, and clectrical engincers 
throughout the world 


Write fora FREE copy ot 


the Comprehensive Guide 
to “Avo” instruments 2 


/ 


THE AUTOMATIC COIL WINDER, & ELECTRICAL .EQ| IPMENT CO., LTD. 
WINDER HOUSE* DOUGLAS STREET *"LONDON * S.W.1 Ble/ephone: V/CTORIA 3404/9 . a 


Wherever your special interest 


Icke 


AIR FORCE, (W.D.2g8) VICT* 


let describing life in the R.A.F 


A. On the ground| | B. In the air 


New Standard of 
Efficiency in a V.H.F 
Power Tetrode 


The Mullard power-tetrode, OY 3-125, is the most efficient 
valve of its class in the world. Its outstanding character- 
istics include low driving power, low power consumption, and 


high power gains at V.H.F. With a maximum anode 


dissipation of 125 Watts, this valve will give an output of 
375 Watts up to 120 Megacyeles, and 225 Watts up to 200 


Megacycles. The QY3-125 is particularly recommended for 
use as an oscillator or R.F. amplifier in compact communi- 
cations and allied electronic equipments, operating in the 
V.H.F. range. 
SPECIAL FEATURES 
Low-inductance Anode Lead — Higher Frequency Perfor- 
mance 
Double Helical Filament —Low Inductance and Low Hum 


Bottom Screen Shield—Low Anode/Filament Capacitance 


Powdered Glass Base —Low R.F. Losses 


* 
* 
* Zirconium Coated Carbon Anode—Continuous Gettering 
* 
* American Giant 5-Pin Base 


Full technical details of this and other types in the Mullard range of 


all-glass V.H.F. valves will be supplied on request to the address below 


PRINCIPAL CHARACTERISTICS OF QYS - 125 


FILAMENT 5.0V 
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LIMITING VALUES Va max 
Pa Max 

Vg2 max 

Pg2 Max 

lk max 

(full ratings) ¢ max 

(reduced ratings) { max 


MULLARD LTD... COMMUNICATIONS & INDUSTRIAL VALVE DEPT 
CENTURY HOUSE, SHAFTESBURY AVE.. LONDON, W.C.2 
MyT iis 


i 


== ©) 
ELA Cue 


Se ee ae 


Elae Components are used by Radio Receiver Manufacturers throughout 
the World. They are designed and constructed to give high performance 


and absolute reliability under all conditions of heat and humidity 


ELECTRO ACOUSTIC INDUSTRIES LTD 


"STAMFORD WORKS BROAD LANE TOTTENHAM WIS TEL: STAmford Hill 5606-8 
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Sole | _""*re, in “gunmen Britain's 

| Distributors | Sexer : “roy a ~~ rest E largest 

of all ig arene APP laNCES Wi-Fl REPRODUCTION 
| 


mail order 
S 7, 
BURGOYNE) oreic Toes APE RECORDERS nee 
| Products as | _ Kir? veo devoted to 
advertised | - = « ~““#s ~~~! Blectronics 
| 


The NEW 
“BURGOYNE” MARK II TAPE TABLE 


Because we have been able to improve production and thus effect saving on costs, this new Tape Table is 
introduced at a price which makes this equipment the most attractive proposition on the market. At the 
same time, many attractive new features make their appearance. 


£14.10s. CASH | oo —. the famous Burgoyne high impedance magnetic Recording | FULL MANUFACTURERS’ 


GUARANTEE 


¢ *% Improved rustproof spool carrier % Heavy balanced flywheel *% Fast forward and fast 
5 DEPOSIT and rewind % Tape,speed 7\in. per sec % Spare take-up spool *% Improved appearance 


12 montly payments of 192) The BURGOYNE MARK Ii TAPE TABLE makes possible the production of a complete 
Carr., pkg., 10 - Recorder Kit at a new low price. WE PROUDLY OFFER THE 


Y ‘ y ’ 7 ee +e . a) , , 
| “BURGOYNE” TAPE RECORDER KIT 
| 
| £27.5s. CASH The equipment includes :— 
a) The Burgoyne Mk. tI Tape Tabie described above. £1410 0 (carr., pkg. 10- 
£9.5s. DEPOSIT b) The Burgoyne Oscillator unit assembled, wired and tested. £2 2 © icarr., pkg. 26 
The Burgoyne Recorder Cabinet in polished walnut and fitted with stout hinges and tape table pane! 

n 

and 12 monthly payments of 2ijin. wide x I3in. deep x Hin. high overall, £4100 icarr., pkg. 5-). 


’ 
34 6 (d) The M.O.S. Record Playback Amplifier Kit, type A4. £616 G (carr., pkg. 26). 
Carr., pkg., 15 - 


All items available separately 


*% 3 B.S.R. induction motors with negligible stray magnetic field 


or 


) A4 Amplifier Kit Manual and full assembly instructions, 3 9 post free 
Specially chosen Sin. PM. loudspeaker. 16 ~ (carr., pkg. 16 


Hire Purchase facilities available on separate items 


>specia der the above Kit. assembled ments of 39 2icarr.. pkg. 1S -extra). The A4 Record able separately at 3.9, which is credited if the Kit is 
nd 4 ready to use at £3150. Oron Playback Amplifier has been fully ces bed purchased. As can be seer, this amplifier is the only 
s £10 100 deposit and 12 monthly pay previous 'ss t which has to be made up by the constructor 


RECOMMENDED ACCESSORIES for MAGNETIC RECORDING "BURGOYNE 


MICROPHON ggg hdr mran ayy ban MAGNETIC 
Es . mice Light-weight head rif ay unites me t nas RECORDING 


robust construction. Cobale stee! magnet and HEADS 
High Impedance- 
1,000:> 


stalloy diaphragm are used. 4,000 ohn 
resistance. 14,000 ohms at !,000cs 
35 - per pair 
TAPE ° Scotch Boy Tape is the finest tape available and we have 
mple stocks at 38 - a |,200ft. spoo Spare spools 46 
For al! you want to know about Magnetic Recording, read “ Magnetic Recording" by S. S. 
Begum, price 25- per copy 


FOR THE RECORDING CONNOISSEUR ! 
The “BURGOYNE” AMPLIFIER KIT 


Single hole fixing 

Half track width 

Totally enclosed 

with tape guide 

Wide frequency 

range Actus! size of head 
Record Playback or 

Erase types available / 
Half-thousandth Gap 39 6 
Mumetal lamination 

on Record Playback each 


*+ + + +4 © 


ti4 valves ; -- ; avarlable 
rt £7 deposit separately 
“A. ae and 12 monthly 


he CASH payments o° 26 8 5 al 


‘oMAIL ORDER SU PPL YC 0.1 The RADIO. CENTRE 
Museum Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 


seminal ailment 


Leading Distributors for all 


B.S.R. 
Reproducing and recording 
equipment 


eliveries from st 


“HANDY UTILITY” 


No. HU50 S-inch 
SANDER. 


POLISHER 


We are sole agents for the 


Greater London Area for 
HARTLEY- 
TURNER 
The Tone Control Pre-Amplifier . 
£7: 10 cash | 


or ot 10 de 


ayment 


BAKER'S 
HIGH FIDELITY 
SPEAKERS 


WORLD FAMOUS 


12" TRIPLE CONE & 
INGLE CONE MODELS 


SINGLE 
TRIPLE 


CONE 
CONE : 


TALLON CABINETS 
for VIEWMASTER TV 


Hire 12 M’thly 
Cash Purchase Payments 
Price Deposit 
12 of @ Console C13 15 943 15 0 Ct 0 O41 
12° Table Modei @7 i4 09402 14 0 tt 8 17) 2th x20} 
* Table Mode! #3974 3 9 10 © 15) °«20,"n16; 
CARRIAGE & PACKING [0 EXTRA 


Overall! 

Weigh 
55 Ibs 
25 Ibs 
20 Ibs 


St 
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Sole Agents for the 
Greater London area for all 
HARTLEY-TURNER 

equipment. 


Deliveries from stock. 


The 
BRANDENBURG 


E.H.T. GENERATOR Type BG 6900 


6-9 Kilovolts 


£6 : 6S CASH or 


42’. deposit 
and 12 monthly 
payments of 10 4 


INPUT 
VOLTS 
250 6 
300 7.5 
350 9 
6.3 _ 


OUTPUT 
SPECIFICATION kV 
H.T 


n. high (enclosed in a louvred aluminium 
case 


BRANDENBURG E.H.T. GENERATOR 
i el —_ SUB.- ASSEMBLY 


Ps EHT Trane former T690 
och £3.7.6 Cmte, tie 


ASH EHT Transformer T812 


CATHODE RAY TUBES 
ON EASY TERMS 


All types available from stock including the new I4in. Rectangular 
types 
12 Monthly 
Cash Price Payments 
Mazda CRM92 413 13 8 18- 
Mullard MW22 17 1 
Mazda MW1}i 17-18 
Mazda CRMIIIAB 
Brimar Ci2B (Alum) 
Mazda CRMI23 (Alum 
* Brimar Cl4 (Alum) 
Mullard MW 3622 
English Electric T90! 24 
Add sufficient for carriage and packing by passenger train 


Wireiess Worip 


BSR 4-POLE INDUCTION MOTOR 
Type FPIO 38/- 


Neg!igibie external magnetic field. Constant speed 
and silent running. Ideal for recorders. Capstan 
420 rpm. Torque Jinch ozs. Weight 

25—200 250 v. S0c's AC 


The MONARCH 
AUTO-CHANGER by BSR 


*x Automatically selects and plays 7in., 10in. and !2in. records, inter 
mixed, at 33), 45 or 78 r.p.m. Capacity (0 records. 

*& Pick-up automatically returned to rest position and motor switched 
off after last record. 

* New reversible dual stylus crystal pick-up has extended frequency 
range to 10,000 c.p.s. Self compensated for the L.P. lower frequencies 
with the Turnover frequency at the correct point. 

*& Remarkably compact design makes it an ideal unit for the radiogram 
TV combination console 

*& Simplicity of design guarantees long life and trouble-free operation 

*& Beautiful styling and finish that will harmonise with any cabinet 
design 

*% Operates on 100,/125-200'250 volts, 50 cycies A.C. Models also available 


£17 : 17s. 


EKCO PENCIL SOLDER IRONS 
21/- (Post & Packing 1/6) 


A fine iron for fine work. For 6 or 12v. 
operation. Lightweight—low consump- 
tion—Fully Guaranteed 


and!2 monthly AVAILABLE 
FROM 
STOCK 


£6 


DEPOSIT 


payments of 


CASH, or 231 


for 60 cycles A.C 
BSH 


3-SPEED GRAMOPHONE UNIT GU4 


Type CU4, with high fidelity lightweight Crystal Head 


%&33\-45-78 r.p.m. speeds 
by switching. 


4 Pole induction motor 


x Automatic stop. 


*l0in. heavy pressed stee/ 
turntable fitted with remov- 
and 12 monthly able rubber mat. 


£9: 19; 11 
yas of %*% Dimensions Ilin. x Hin. x 


£3: 6: al Sin. deep. 
TAYLOR VALVE TESTER 


Mode! 455 
At pre-increase price 


£24 Asn, or £8 tout : 


_HIGH FIDELITY ENTHUSIASTS ! 


he BSR GU4 MOTOR UNIT is now available ficted with Decca inter 
hangeab d for rhe XMS Pick-up. The GU4 is fitted with 


e heads as se 
automatic i the lightweight pick-up arm has a special 


Stop a5 usual, ar 
adapto 

GU4 complete with adaptor but less pick-up head, £8/-.8 Cash or 
£2 13 8 Deposit and 12 monthly payments of 12/3. 

Decca XMS heads, red for 33\ r.p.m. brown for 78 r.p.m. Q/19/2 
each. 


GU4/DEH complete with 2 Decca heads £1319. - Cash or 4415 - 
Deposit and |2 monthly payments of 189 
<j TESTING INSTRUMENTS 
The full range of AVO test gear at 
f er 
, a! able, but we would remind you that 
i supplies are now getting very 
raw materials and the re-armament 
ogramme. Buy now on our easy 


AV@ > PRECISION ELECTRICAL 


12 M'thly 
H.P. Dep. P'ments of 
Model 7 and 40 Avometers #400 286 
Universa! Minor i) 
Signal Generator 
Battery 
Universal Bridge 
Electronic Testmeter 
Valve Characteristic Meter 
D.C. Avominor 
Model 8 Avometer 


Mains or 


M-O-S “EASY-TO-BUILD” KITS 


THE Al AMPLIFIER 


$4:12:6 wu Ss =a 

a I 
Z MUS eum 
\ 6667 


THE A2 AMPLIFIER 


ssopable cue 
or t 


£5:12:6 | 


MAIL ORDER SUPPLY CO., The RADIO CENTRE 
Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 
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| “~The >) 
EDDYSTONE ‘680% 
COMMUNICATION 
RECEIVER 


/talfilling exacting Professional Requirements 


680 X is a we eng et 


f 
fat 


f re-setting 
», robust construction and tror ul finish ensure consistently 
vy part of the W 1, 


Please write for full specification to the manufacturers 


\ STRATTON & CO. LTD., WEST HEATH, BIRMINGHAM 31 / 


| an | . mnie NEW “PRINCIPLE” Sie 
} 4d 
RECORDER TABLE 
BY QUALTAPE 


Examine these new features :- 

2-speed, giving 7} and 15 in. per 
second. 

Self oiling, self aligning bearings. 

Fixed motors. 

New “gyro” drive principle. 

Rewind by turn of switch. 

All spindles centreless ground. 

Brake fitted, 

Reels fit solid. 

Operates flat, sloping or upright 


++ +e ++ ee 


Demonstrations with pleasure. 


ELECTRONIC SERVICE (iacamsiiry LTD., 
93-95, BUTTON LANE, SHEFFIELD. 


TELEPHONE NUMBER:- SHEFFIELD 21690. TELEGRAPHIC ADDRESS “QUALTAPE’, SHEFFIELD. 
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¢ a. pe 
he impress of | 


Without the ageless art of Ceramics, the 
present-day skills of radio and television would 
not function, the electronic age of tomorrow 
be stillborn. For the technocracy of the future 
must still rely on Low Loss Ceramics, die made 


to fine limits, for insulation incontestable. 


An impress of Quality, by which the products 


of Taylor Tunnicliff will always be recognised 


Taylor Tunnicliff & Co Ltd. 
Kw Hoes Ctamicd 


Head Office EASTWOOD - HANLEY - STAFFS 


Telephone : Stoke-on-Trent 5272-4 
London Office: 125 HIGH HOLBORN W.C.1 Telephone :HOLborn 1951/2 


FOR 
| HANDY- UTILITY’ 


owners! 


a TN 


4 


™y Accessories, materials 
and Kits for sanding, 

Y’ grinding, polishing, wire 
/ brushing... Two useful 
stands for stationary work 
ae... all suitable for 
— either the 5° Sander- 
Polisher or the /4 Drill . 

Discs, Blades, a Rip 


2) / Fence and a Depth & 


6° Heavy Duty ‘Lectro- 
Saw’. Asturdy Drill Stand 
for your'/z Drill. 


/ Bevel Attachment for your 


Ask your dealer for an illus- 
trated ‘HANDY-UTILITY’ 
Price List—and start building 

up your ‘HANDY- 
UTILITY’ equipment 
now, in easy inexpensive 


stages. 


OBTAINABLE FROM YOUR LOCAL TOOL ‘SHOP, 
IRONMONGER, ELECTRICAL DEALER OR STORE 


}" DIAMETER SCREW- 
IN ALUMINIUM ALLOY 
RODS 


THE TRIED AND 
PROVEN HIGH 
EFFICIENCY “ANTEX” 
PERFORMANCE 


6' x 13" DIAMETER 
NON-CORRODING 
ALUMINIUM ALLOY 
MAST 


ROBUST MOUNTING 


SSF BRACKET WITH 
We GENEROUS “STAND- 


OFF” 


Cig And THE LIST PRICE 


MODEL X3L®& MODEL X} Wa 


“£48-6 £3:17-6 


ete with Of om complete with 6ft. ma 
Wall Pow 
® Add suffix for channel required i London, 
Holme Moss, /3 Kirk O° Shorts 
4 Midlands, /S Wenvoe 


OVER A QUARTER OF A MILLION ‘ANTEX’ 
AERIALS ARE NOW IN DAILY USE 


n of the “ Antex” two and a half year 
sales figure has been achieved —live 

o the outstanding performance of this 
wtiference aeriai. Now comes still further 
r ied with a 6ft. mast and a newly 
ket wider scope in mounting facilities are 
ng the maximum advantage to be taken 
ged high efficiency of the “ Antex” 


ANTIFERENCE LIMITED - 67 BRYANSTON STREET - LONDON W.! 
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« REPUTATION enjoyed by 


Marconi Instruments for precision 
engineering and skilful design 

is jealously guarded. At all stages 

of manufacture, and especially in the 
final testing, the greatest attention 

is paid to detail. In the future, 

as in the past, the Company will 
maintain its policy of producing an 
unrivalled range of equipment “ that 
is just that little bit better,” 

serving communications and industry, 


medicine and research, in the precise Marconi manner. 


MARCONI instruments 


SIGNAL GENERATORS - BRIDGES - VALVE VOLTMETERS - Q METERS - FREQUENCY STANDARDS 


OUTPUT METERS - WAVE METERS + WAVE ANALYSERS BEAT FREQUENCY OSCILLATORS 
MARCONI! INSTRUMENTS LTD - ST. ALBANS « HERTS - Phone: St. Albans 6161/7 


Midland Office: !9 The Parade, Leamington Spa. Northern Office : 30 Albion Street, H Export Office : Marcon House, Strand London W.C.2 


Wrretess Worip Jury, 1952 


FOR HIGH FIDELITY 
RECORDINGS : 


Careful design and rigid control in manufacture, provide the critical listener with a reliable 
hard-wearing tape that will help to get the very best results from any tape recorder. 
MAGNETIC DATA FREQUENCY RANGE 
Coercivity . Terres rste 50 c/s to 10 Kejs at a 
Total Remanent Flux . . 0.4/0.5 lit n. wid playing speed of 74 in./sec. 
Uniformity throughout a reel sd 
Medium coercivity gives a high signal output with an extended 
high-frequency response, whilst still retaining an easy erasure. 
Signal ‘noise ratio is high ; transfer and distortion are negligible. 
PLAYING TIMES (per track 
~ REELS 1)" /SEC 


i 


ING & MANUFACTURING ¢ rl 1¢ I n, W.C.2. Teleg re TEMple Bar 63¢ 


To HAMS & DEALERS 


WE WANT TO BUY 


AMERICAN SURPLUS ar SPACED, 
EQUIPMENT oF Every KIND , 


FOR RADIO HAM SHACK — 
NEW YORK’S LEADING DEALERS 


RECEIVERS TRANSMITTERS 
TEST SETS ° SIG GENS sng [posing FA rg 


THE LOWEST EVER | a1) 5a 07 ow 
TELETYPE EQUIPMENT CAPACITANCE OR A2 | 74/13 02) 
ATTENUATION | A34/ 73 (06/1.5 rrr 
wc” CAPAC IMPED T 
EVERYTHING ELECTRONIC IMMEDIATE TWAS |e Oni ee 
cit 73 180 
DELIVER/E. pcr 102/132) 3.1 | wupoonn 
L/57. WV AMA IPACKD 6.3 | 173 
ARTICULATED CABLES SINCE (929 c2 63,171 
5.5 184, 
TRANSRADIOLTD SeREraUA 
ALTHAM RADIO CO BRAZENNOSE ST (304 Cromerttt ROAD Lomoom 57 sto 
MANCHESTER 2 Tel.: DEAnsgate 5387 enna 


We are interested in any quantity, from one upwards. 
‘Phone us immediately, transfer charge. 


[PECIA 


THE EDISON SWAN ELECTRIC COMPANY LIMITED 
155 Charing Cross Road, London, W.C.2, and branches 
Member of the A.E 1. Group of ¢ 


WHIRELES 


MIAINS 
LRANSFORMERS 


FULLY INTERLEAVED 
SCREENED ANDO IMPREGNATED. ALL GUARANTEED 
ALL PRIMARIES ARE 200250 ¥. Half Shrouded 
— Midge put 250-0-250 v. 60 ma. 63 v at 3 
2 amps 18 - 
1300-150 v. & a.,63 v. at J amps. 5 v. at 
ps 166 
4 " ¥ ¥ 4v. at 2 amps 86 


anv 
HS6)_ 
aes 
+4840 
HS2. 25 
45) 150 sS HS) 300-0.300 v¥. BO ma 
HS2X. 250-0-250 » )ma. HSS. 2175-0-275 v. 100 9 
HS)0x 300-0. WX ) a SIX 350.0-350 v. 100 


Fully Shrouded 
tpu 0-0-250 v. CO ma, 63 ¥ 


FS}. 350-0-350 v. 80 # 
PS7TS. 275-0-275 v. 10 
a. SIX 3$0-0-350 v 


450-0-450 
¥ J amps 
300-0- 300 v 


a.. 6.3 v. 6 amps 
Mall shrouded 


lamps 
at 6 amps 
t #0 5 2amps 
3$0-0.350 v. 150 a. 6.3 v.4amps..5¥. amps 
utput, 3$0-0-350 v. at 150 ma, 6.3 v. at 2 amps 
at 2 amps T. 5 v. at 3 amps Fully shrouded 
The above have inputs of 200'250 v 


en TRANSFORMERS 
stput, 6.3 v. 2 amps 9- 
ia Output, 6.3 v.0.J amps 6- 
186 
26 - 


th. 
209 


at 10 amps. or 12.6 v. at 
379 
tapped at 5 v. at S amps. per winding 
connections 24 v. at S amps 
1S v. at 5 amps., 12.6 v. at 
at 20 amps..5v.at2Oamps. S7- 


‘ 
Output 0-12-24v. lamp. 196 


ouTeutT ow we 
120 


150 m max. current 


econdary 2 4« <a Top pane! 


0, 60, 90-1, © ma 


t Pentode os 45-1, Secondary 2/3 ohms, 40 ma., 


-—~ 
ad a 


atios on Full and Half primary 
t ratios on Full and Half primary 
Williameon sor "Socantenenan to Author's specification ..44 
Chokes for Williamson's Amplifier. 30H. ac 20 ma 
10H. a 
Choke C4 
Cheke CS 350 ohms 
Choke C4. SO ms 50 | H dD ohms 
C8. 360 Micro henries clamped, §$ 3. C7. 90 m a. BO ohms, clamped 
Beliing-Lee Co-Axial Plugs. Type 642F., each 
Beiling-Lee Co-Axial Sockets. Type 604/S, each 
a ations, etc. —stamped addressed envelope please 
C.W.O. (add 13 in € for carriage) 


and als invited 


won 
Seok 
'iteeecewe 


350 ohms 


~ 
-——enweauw 
www 


Export enquiries 


H. ASHWORTH (Dept: WW) 
676. Gt. Horton Road. Bradford, Yorks 


1952 


The demand of Industry for our trained 
students is still greater than we can supply 
—and is likely to remain so tor many years. 
We offer : 

FULL TIME DAY COURSE 
1 year course in Principles and Practice of 


Radio and Television. 

Next Course commences 25th August 
Write for FREE BROCHURES giving 
details of the above, of our 3-year course, 

and of others 
E.M.l. INSTITUTES—the only college 
which is part of a great industry. 


E.M.1. INSTITUTES 


(DEPT. 16A), 10 PEMBRIDGE SQUARE, 
LONDON, W.2. TEL 


Associated with 
“HM 
MARCONIPHONE 
COLUMBIA 


: BAYSWATER 51312 ETC 


(Rage! rode Mart 


SOLDERING INSTRUMENTS 
SOUND Joints 


SOUND Sesion 


Any volt range supplied 
67 to 230 250 


dia. bic Standard Mode 
dia. bit Standard Model 
Detachable Bit Type 
Bench ne) 


— 


Factory 


Equally suited to dail 
mittent sse 
Heating time 90 seconds 
Consumption : 25 watts 
Weight : 4 ozs 


Tota ength of instruments 
9 inches 


nc 
Handle unaffected by element 
emperature 

Made Engiand 


Registered Design 


British, U.S.A., Foreign Patents.) 


Export ries Invited 


Apply Sole Manufacturers and Suppliers 


ADCOLA PRODUCTS LTD. 


Sales, Offices & Works: CRANMER COURT, CLAPHAM 
HIGH ST., LONDON, S8.W.4. MACaulay 4272 
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TYPE GP3 | 
® Higher capacitances, in standard sizes, than ever before. 


GP3 Ceramicons go a stage further than GP2 by 
offering the designer an even higher capacitance ( STYLE 


| 


- CAPACITANCE 
(tube-size for tube-size) than ever before. They are 


manufactured from a new ceramic of high dielectric 
constant, designated Hi-K 35, which, after patient 
research has been developed from the well known Erie 
Hi-K 15 material ,which has enjoyed Government type 
approval ever since its introduction in 1943, and is stll 
being used with satisfaction, in tens of millions of 
Ceramicons all over the world. 

Having been proved by normal and accelerated life 
tests since 1949, and in overseas markets since 1950, 
this new material is now being made available for MAX. DIMENSIONS 
home applications 0-460" x 0-240 


FLASH TEST: 1150 volts D.C. @z.. 
INSULATION RESISTANCE: 
Greater than 7500 megohms 
LIFE TEST: 700 volts D.C. at 71°C 1000 hours 
WORKING VOLTAGE: 350 DC. at 71°C 
POWER FACTOR: Not greater than 2:5%, when 
measured at room temperature, and at 
300 Kc/s, with an applied potential 2001 to 5000 mmfd 
not greater than 5 volts R.M.S 
TOLERANCE ON CAPACITANCI + 80%—20 
[TEMPERATURE CHARACTERISTICS : “Fr. 1 
The capacitance of GP3 Ceramicons | | | 
shall not decrease more than 25% 
from their value at room temperature, | 
as temperature is varied from ' og 
+ 10°C to 75°C. . - 


fe ERIE Resistor Limited — 


1000 to 2000 mmfid 


(0002 MFD) 


CARLISLE ROAD, THE HYDE, LONDON, N.W.9., ENGLAND 
Telephone: COLindale 8011. Cables: Resistor 
Factories : London and Gt. Yarmouth; Toronto, Canada; Erie, Pa., U.S.A, 


Londoo 
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Windsor 
Sorel SA A 


Multirange 
x Universal Meter 


v2 


A completely new instrument supreme in its 
class with exceptional accuracy and handsome = yeni oan PROTECTION. — instantaneous overioad 
appearance. na ranges s prov 4 for the meter o 


BUZZER Quik ontinuity tests may be 
t providing wide test burzer 


’ s RANGES . 5-5-10-25-50-100-250-500-! 000-5,000 

SENSITIVITY .—20,000 ot r volt D.C. 2,000 ohms per voit A Volts A.C 0-1 -2.5-5-10-25-5 0-250-500-! 000-5 000 Milliamperes 0.C 
0. 05 st 2 90.250-50C “a 

METER.—Large * h sens moving coil meter is used, fitted with . * , 25 25 . ~~ 00 2 cole 5 ary ty a 
knife edge pointe +} 6 ax ror for greater ease in reading Ac 0-25 Resistance.- 5 to megohms in 4 ranges Decibels.— 
SCALES.—5 y marked black on white, cover Voltage ) to n 9 ranges. Zero reference level is 6 mW. inte S60 ohms (or 
yrrent, Resis juctance and Decibels pecia to 5. st Jard | WV into 600 ohms Output As A.C. volt ranges 
features are (he ca f ranges ; 


ACCURACY. > 4 anges 2 per cent. of F.S.C Supplied ina hain case—complete with 
except > v ¥ ae « ent >f 6c 5 kV ange 


rig 7 carrying handle and detachable lid. 
Write for further deta and inforr on on other Windsor and Taylor Products LIST PRICE £21. 10. 0. 
TAYLOR ELECTRICAL INSTRUMENTS LTD. 
MONTROSE AVENUE, SLOUGH, BUCKS Telephone : SLOUGH 21381 


“FIRST AND FOREMOST” a Yui blihed 
= x 
‘ wea “NEW BOOK 


PANDA’s 


new 


PR-120-V 


protection, effective 


using the self-contained 
eA 


Gay 


gives you the 


f ” 


aly fs ening abies eerie. AMPLIFIERS 
a nov Dal *- poy tomar The Why and How of Good Amplification 
By G. A. BRIGGS * and H. H. GARNER 


PIAN AN 


15’6 (16/- Post tree) | The approach ea the 


18 Chapters, 216 pages, 174 subject has followed the 
itlustrations (including more 
than 4 original oscillograms). same lines as the pre- 
Fine art paper Bound full 
rexine vious books by G. A. 
A few copies will be available 
at 2! - (219 post free) Bound Briggs, augmented by the 
in Red Leather, Embossed 
Gold Leaf, to match the wide technical experience 
Library edition of “ Sound 
Reproduction.” of H. H. Garner. 


ose. car past P"""" | WHARFEDALE WIRELESS WORKS 
PANDA RADIO CO., 58 Schoo! Lane, Rochdale, Lancs. BRADFORD ROAD, IDLE, BRADFORD, YORKS. 


P» ‘ ram A , j ' r if, 
Cables PANDA-ROCHDALE Tei 4786! Works: 16-18 Heywood ‘ 46 srams: Wharfdel, idle, Bradford 
Road, Castieton, Nr. Rochdale 
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Aeclaimed by the TECHNICAL PRESS 


response... ome does 
wait for loud and 
fic Passages im the music to 


is there 


LS Si7K passag s 


wa that wi 


y those that have ears 


Tested on records known to 
e excellent transient res- 
ihe reproduction wa : 

t natural I have so % : ee | 


: ored 
ountered, 


The reproduction from re- 
cords was a revelation in 
smoothness, 
J. Moir, FMTV (review) 

Oct. 1951. US. publication 


One of the Fairs’ more striking demon- 
strations was the playing of a recording of 
breaking glass in which the Acoustical 
speaker and amplifier combined to 
produce an illusion of reality so complete 
that listeners figuratively searched for 
Band-Aids to repair split fingers. 


The above passages dealing with transients are taken from reviews 
of Q.U.A.D amplifier and Corner Ribbon demonstrations which Audin Entionring Gartew of 1981 
have appeared in various technical publications. Audio Convention in New York) 


Why is it that Acoustical Reproduction 
of Transients is so far in advance of any 
other equipment commercially available ? 


The most important criterion for good transients is that the complete chain of equipment 
should be aperiodic—there must be a minimum of sharp changes in the frequency 
characteristic since such changes are invariably associated with resonance. 

The obvious and usual procedure is to produce a loudspeaker designed for—and sold on— 
its ability to give a good account of itself from average modern recordings and radio 
transmissions. Such a loudspeaker may be good—may be a little too good on below average 
programmes—may not be good enough on the best. 

We prefer to use a very light treble diaphragm (0.02 grm) completely aperiodic and to control 
the limits electronically because of the obviously better and smoother control which can be 
obtained. 

In the Q.U.A.D. we control the final slope and rate of change of slope so that this rate of change 
need never be sharper than is necessary for the programme being reproduced. 


COUSTICAL 


HUN TIN GOON + HUNTS: TEL 568 


Send for an illustrated Booklet 


cS . 
= 


: ers Volt- 
Manufacturer® of A Swestmeter® 
: ers, 

Ohmmete ers for switch- 


RANGES 


acpe VOLTS: 


00 


pe wILLiAMrs 


ac DC MICROAMPS, = 
nmsisTANC — SS 

ais : TD. 

ENTS (routs) LT 

MEASURING —ere gt., London, W.? 

Piectrin Works, © 


‘ en 4651/3 & O°" 


WireLess WORLD 
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HELICAL MEMBRANE 
COAXIAL CABLES 


Ihe Helical Membrane cable was developed primarily for radio-frequency 
applications to provide a highly efficient construction which would not 
have the same frequency limitations as disc-spaced cables. The insulation 


is comprised of a thin Telcothene* tape spirally wound edge-on around the 
inner conductor. A practical method of achieving this basic form of the 
insulation was sought unsuccessfully 


‘ 
i 


w many years until Telcon succeeded 
in overcoming the difficulties involved. In the practical form which has 
been realised, the effective permittivity is as low as that of any commercial 
form of disc-spaced cable whilst tests indicate that an extremely high 
degree of uniformity has been achieved 


In combination with an aluminium 


sheath as an outer conductor and a watertight covering, it has electrical 
characteristics closely approaching the optimum and yet is mechanically 
robust and reliable 

Full electrical and mechani 


j 
Mca 


h 


data of types available on request. 
“7 ne (Regd ° ne f 4 , pr de sf havacteristics. 
TELCON 4 bl 
Py | 
‘ON A.” cahles 


LCo; 

a y THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD 
Head Office: 22 Old Broad St., London, E.C.2. Tel: LONdon Wall 7104 
Enquiries to Telcon Works, Greenwich, S.E.10 


Tel: GREenwich 329! 


a 
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KE and LF. TRANSFORMERS 


asec 


ELECTRO TECHNICAL ASSEMBLIES 
SEASIDE RD., ST. LEONARDS-ON-SEA 


Hastings 47 


,aAa’t 


Phone 
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ESTAB. 40 YRS 
es ee TELEVISION 
Please quote Dept. W.W. 


The NEW PREMIER MAGNETIC 
TAPE RECORDING KIT 


. e Including ALL parts, Valves, Cabinet, Loud- 
$29 8 0 speaker, Reei of Tape and Rewind Spool, 
laociens end Medien wi but excluding Microphone. 


a ae The kit incorporates the NEW MODEL LANE TAPE TABLE already assembied 
and ready for use, a 6 VALVE SPECIALLY DESIGNED AMPLIFIER KIT 
including Bias and Erase Oscillator for use with the above unit, A REEL 
OF TAPE and a WELL MADE WALNUT FINISHED TABLE CABINET 
to house the complete unit. Outside dimensions when closed: Height 13 {in., 
Length I7in., Depth 13 {in. 


THE NEW LANE TAPE TABLE 
To those unable to build this 


TAPE RECORDER, we offer it 
built, tested, and ready to plug 
in, complete with Reel of Tape, 
Rewind Spool, and RONETTE 
Microphone at 


£36:10:0 


(Packing, carriage and insur. €!.1.0.) 


SPECIFICATION :— 

SPECIAL FEATURES of the Amplifier Made to high standards ano incorporating 
nclude separate Bass and Trebie lift controls features ensuring low level of ** Wow” 
high and low gain Input sockets, Record Play and ** Flutter *’ throughout the full length 
back indicator, etc. May be fed from of tape 

Microphone, pick-up or directly from the 
Speaker terminals of your radio. Chassis size FAST REWIND. Provision for fast 
4in. x Yin. x Zpin. rewind and forward run in less than | min 
‘ nm either direction THREE MOTORS 
As is usual obviating friction drive 
in all PREMIER KITS 


every single item down to the last nut and 7. HIGH FIDELITY RECORD PLAY- 


bolt is supplied. The chassis is punched , M . BACK (| HOUR APPROX. PLAYING) 
and lay-out diagrams and theoretical The Table is ficted with high fidelity record 


circuits are included. When completed play-back head of new design wound to 
the PREMIER Tape Recorder compares high impedance and a separate A.C. Erase 
favourably with all known makes. . Heal The Heads are half track size 
‘ allowing approx. | hr. playing from standard 
EACH UNIT MAY BE PURCHASED j a 1.200ft. Ree! of Tape 
—— SEPARATELY — he 


PREMIER AMPLIFIER KIT 4 TAPE SPEED 7} in — — 

4 F A.C. 200 " cycles mains 
INCLUDING Bin. SPEAKER £7 19 6 gy on y 

2/6 packing and carriage 


PREMIER TABLE CABINET 418 6 This Recording Outfit has been designed for use with M.C.-I-111 SCOTCH BOY Magnetic 
5 - packing and carriage Tape. With this high quality tape a frequency range of 50 c.p.s. to 9,000 c.p.s. at tape speed 
NEW LANE TAPE TABLE £16 10 © of 74in.'sec. can be readily achieved. 1|,200/t. reels, 35 -. 
7/6 packing and carriage —_ ” ee : 
NOW AVAILABLE IN THIS COUNTRY 
“sf Sa We are proud to announce that we have 
INSTR UCTIONAL Ww obtained the Sole Agency for the Famous 
77 : _ *“RONETTE ’ Filcer Cell Ball Microphone 
BOOKLET 2 6 ‘ and the NEW Torpedo Crystal Microphone 
> ‘ " f We confidently claim chat the superb per 
This is credited if a com- \ sa maw formance of these Crystal Microphones will 
plete Kit of the Tape ' aiseceay) amaze you 
Recorder is ordered. PRICES—BALL TYPE aowsé 
4 Table Stand for above is 0 
4 TORPEDO TYPE 
WORKING MODELS CAN BE SEEN (with Stand) oie 
AT THE ADDRESS BELOW 


The obove are especially recommended for use with the Tape Recorder 


LUSTRAPHONE Moving Coil Microphones suitable for use with the Tape Recorder are available from stock. 
Prices : STAND TYPE, €5/18/6. Table Stand, €2/12/6. HAND MIKE, £6/6/-, 


TERMS OF 


f 


207-EDGWARE ROAD- LONDON: W:-2 


TRANSMITTER RECEIVER TYPE rRees 


EX-R AP. TRANSMITTER TI1S4 SERIES 


BRAS 


Reiss ‘REC CEIVERS 


POWER SUPPLY 
UNIT 


As a special offer, power supply unit including 
speoker together with R1I1S5 receiver 

PRICE £16.19.G. Plus 15 pkg. & carr 
12 v. POWER SUPPLY UNIT 


and LF 
AMPLIFIER A 


207: EDGWARE ROAD- LONDON 


Sc ga OF BUSINESS: 


IMPORTANT ANNOUNCEMENT 


Please quote Dept. W.W 


BUILD A PROFESSIONAL LOOKING 
RADIO AT LESS THAN HALF 
TO-DAY'S PRICE 


et 


ver 
, Pia 
/LeEFOR 
AQKAMS A 
¥U . 
THE COMPLETE KIT 


" an be « 


AVAILABLE ONCE AGAIN ! 
A.C.R.2X C.R. TUBES 


V.C.R. 97 C.R. TUBES 


Pi 


42.5.0 


PREMIER'S MOST SENSATIONAL OFFER 

THE ‘ + 4 VALVE SUPERHET 
FAMOUS SOBELL TABLE RECEIVER 
M. & L. WAVERBANDS me 


<8 19-6 


Covered fully by Manufacturer's Guerantee 


ACCUMULATORS 


ADJUSTABLE BENCH LAMP 
ote wtth as 


Piease add I for 


less otherwise stated 
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RAD j Q Company 


EST. 40 YRS 
TELEVISION 
SMITHS 8-DAY AIRCRAFT CLOCKS 


2 STAGE QUALITY AMP'FR 
Complete with 10in. Energised 
LOUDSPEAKER 


4 watts tpat 4 


£6.19.6 


HEADPHONES 
Balanced Armature Low Resistance 
el.5 115 T 
High Resistance 
Lightweight ep oe Resistance 


MAINS NOISs ELIMINATOR KIT 
er 


CRYSTAL MICROPHONE 
mu lal ryst phone 
A.O/D . High 


Price 22/6 
CAR BATTERIES—BRAND NEW 
WALKER . 


plate 


ne end wound 5 


Price 65 
5 piate READING 
t Let 
Price 75 

6. 18 . ~DELCO 
REMY M : 

rice 97 
6 23 plate DELCO- 
REMY u “ 


Pr 130 
v. 9 piate— WALKER 
Let 


Li 
GERMAN CRYSTAL oIobes 
rBTH., “46 
yee RECTIFIERS FULL WAVE | 


8'- 
Ent "Penc i} Type 


SPECIAL OFFER 
PREMIER 


De Luxe 4 
BABY ALARM 


A‘ er De Ane 
sesetnbied and ready 


W:2 


WE CANNOT ACCEPT RESPONSIBILITY FOR, NOR CAN WE GUARANTEE ANY— 


RADIO 
4+WATT "GRAM AMPLIFIER 


H.T. ELIMINATOR AND 
TRICKLE CHARGER KIT 


ator 


RADIO CABINET (WALNUT FINISH) 
Jut ‘ ». high, 10g tery vin. wide 


SUPER QUALITY TELEVISION 
MAGNIFYING LENS 
Tubes ease pict 


CORRECT ASPECT WHITE 
RUBBER MASKS 
SORBO RUBBER ae af 

kK 


96 


THE COLLARO 3RC511 
3-SPEED AUTOMATIC 
RECORD CHANGER 


A “ 


* » NEW Low PRICES 


“ type Dual purpose 
» Permanent Sapphire Stylus, 


balirace 
mut 


Including 
Purchase Tax 


PRICE 11 


*0 


£11- 


Pkg./Carr./ins 


GATTERY CHARGER KITS 
Trans 
A.C. 50 cycle mains 


rmers 


* 
~ 
¥ 


CARBON HAND MICROPHONE 
Type 5A. 4/11. 


THE NEW 


LY 


the 


GARRARD 


I 
I 


ALL mo ABOVE ARE FOR USE ON A.C. MAINS ONLY 
BRAND 


These cerials make ideal fishing rods 


are | 


} 16-61 
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© Ad Men 


Ai RADIO“: 


B H MORRIS & ©O (RADI 

Please quote Dept. W.W. 
BSR 
AUTO-CHANGER 
AC. PRICE 417 17.0 p 


jee with the Turney 


ELECTRIC 


GRAMOPHONE UNITS 
F . . 


Pee 


Govt. Surplus -Ex-W.D 
AE 


RIALS 


“ MONARCH” 


"GRAM MOTOR 


ESTAB. 40 YRS. 


TELEVISION 


A WORLD FAMOUS Maenwfecturer’s 
Surplus of RADIO RECEIVER CHASSIS 
T-valve RECEIVER 


“POUR WAVEBANDs 
mu oM.-2 


VPs 
55 Le Ey 
IKE 


. exte l 
» AC. Mains €13.10/-, plus 


7-VALVE SUPERHET 
HASSIS 


u tings cut 
. pletely 


RADIO CABINET (WALNUT FINISH) 
( #: 16)in. high, 9in. deep, J7in. wide 


o fe 


FEOCLOCA SS” @: VOT Se 


NEW! 


y made cabinet. £310 - 


s- “VALVE suranet RADIO 


_EX-U S.A. hed H F. AERIAL 
TUNING ne gy 
a. 006 mf :. “qin * 7 6. 

FRACTIONAL La P. MOTOR 


PREMIER SUPERHET Sous 


18 


WHITE RUBBER MASKS = For’ 


ASSIS 


> 


t tor all necesss 
mer, fitted qith 
Rarth and Gra 


trol mountings 
Amphenol Octal, 
ning Gang ( 
y consisting of 
long, medium and «> 

tres, kilocyeles and station names, price 39/6 
AS A SPECIAL OFFER—-CABINET ILLUS. 
TRATED ABOVE AND CHASSIS, TOGETHER 

£5. 5.0 Plus 7/6 Carr./Pkg. & Insuronce 
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our 
THIS TAY TERMS 


OF 


aporEss 


BUSIN 


Or COMPONENT 


SOLD 


FSS: 


AMBa 
PAD? 


PREMIER 


PRODUCT 


BY 


FIRMS 


OTHER THAN OURSELVES 


Wiretess W 
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SELECTIVE TRANSMISSION Poeieay cn SET 


B.C .C. introduce another outs standin success 


nstrument is a direct reading, selective, gain 
SS Measuring set to be used with an external 
a! generat 
terminal networks active and passive, 
ced or unbalanced, can be measured 


es are provided for use as a high impedance 
ve Detector Amplifier 


Frequency Coverage |\—68 Kes in 4 
rar ges 

Range of Measurements : Gain 0-60 db 

Loss 0-80 db 

Accuracy 0.5 db 

Impedance range : 75, |50 and 600 ohms., 
balanced or unbalanced 

Det.-Amp. Sensitivity : 10-12 «V 

Power Supplies : |00-150-200-250v. 50cs 


Based on gnals search and Development 
Establishment design 


Manufactured for Ministry of Supply and G.P.O 


BRITISH COMMUNICATIONS 
STANMORE, 


31 GORDON AVENUE, 


IO the Facts Gea’ 


These extracts from some of the many hundreds of testi 
monials received * prove beyond doubt that YOU cannot 
do better than follow our * Easy-as-A.B.C."' Construction 
Sheets for that receiver, amplifier or test-set you contem 
plate building 


RODING LABORATORIES 2: 
i HURN AIRPORT, CHRISTCHURCH, HANTS. 


1 their development of of Measuri ing Instr ‘uments 


CORPORATION — LIMITED 
MIDDX. GRIMSDYKE 2266 


Cables : BEECEECEE, STANMORE 


( > 
HOME or EXPORT 


WALKIE-TALKIE Type 38 SET 
e guaranceed, available for immediate 
mplete f t diagram The 
sed by trees a'l over the 


ete tra tter receiver 
Price £8 each FOB 


CABLE OFFICE TYPEWRITERS 
> w Apita numerals bliques by famous makers 
ed and available for immediate use. Recommended 
for es where new cable offices are rapidly extending 
Price oaks £10 each FOB 


rarpipatepnen AND D.C. SUPPLY UNITS 


pw and siightly used Chargers by famous 
Westinghouse, for charging batteries 
Models from .75 amp to 20 amps. D.C. Supply 
Large Fan cooled 


es, e p to 300 volts 
dur es should save you 50 


400 440 volts 


tised we hold large stocks of Stabilovolts 
R Transmitters Electro Magnetic 
nent and spares. Telephone type Table 


4 


} 
| 
| 


23 LISLE ST., LONDON, W.C2 


GERrard 2969) 


THE 


E 


Wrrecess Worip 


ADVANTAGES OF TH 


ENGLISH ELECTRIC’ 


METAL C.R. TUBES 


2. The Metal Cone 


In introducing metal cathode ray tubes to the British market 
‘ENGLISH ELECTRIC’ saw many advantages to be obtained. Two of 
them apply particularly to the metal cone or envelope itself. They 
are concerned with performance and safety. 

Performance is affected in that the use of metal for the cone enables 
closer manufacturing tolerances to be applied, resulting in increased 
reliability. 

The metal cone also greatly enhances the safety factor. It is unusually 
robust though light in weight. And due to the specially designed rim 
which supports the glass face plate, risk of danger through implosion is 
considerably lessened. 


BRITISH MADE BY ‘ENGLISH ELECTRIC’ 


Enguiries are also invited for a new 16° tube with short overall leng utable for 


DC operation wit atc it 3 and heater current 0.3 amy 


details and pr f quantities write to:— 


PRICE €£24°6°5 


Jax Pad 


NGLISH ELECTRIC COMPANY LTD., TELEVISION DEPT., QUEENS HOUSE, KINGSWAY, LONDON, W.C.a 


ntained ° je eprod erg ft ‘ per'ormance The Jea 
r HOME ENTERTAINMENT DDRESS, CONFERENCE 

RECORDING, and S$ IND COMMENTARY fc T FILM PROJECTORS 

@ “Finger Tip’ operation—one contro! provides for “Record’’—“Play'’ ‘Rewind"’ or “Fast Forward’ 

requirements 

@ Constant Tape Speed—7.5 inches per second 

@ Frequency Response—Essentially flat trom 100-7500 c.p.s 

@ High Quality Push Pull Output 

@ Recording Duration 30 minutes per ree! 

@ Dynamic Range approximately 40 decibels 

@ Power Supply 200250 A.C. 50 cycies—Consumption 80 watts 


THERMIONIC PRODUCTS LTD. 


MODELS AVAILABLE 


Division SM WW, HYTHE, SOUTHAMPTON, Phone: Hythe 3265 FROM 


- re oe “i ge Haymarket Ww £69-10-0 


“ Morris 


\ 


ACRU SURFACE PLATES S.G-Bp 


in 15 different sizes PRECISION 


from 4" © 6" to 24" ~ 36" SAPPH7 
NEEDLP 


fot eve ly 


ewe'l-tipped needie 
C pick-ups 


ewel-cipped needie 


PRICES 
DELIVERY FROM STOCK sie 


Contractors to the Ministry of Supp!y ect tof 


eaflet All S.G. Brown Precision Sapphire Needles are protectively 
mounted on a useful double-sided stroboscope (78 and 


334 r.p.m An instructive and interesting Brochure with 
THE ACRU ELECTRIC TOOL MFG. CO. LTD ae ae 
. . ° sent on reques rite to 
Chapel Street, Stockport Road, 
Levenshulme, Manchester 19 


(Telephone No. Rusholme 4613) 


Wrretess Wortp 


 \| |WAVEF\O.RM MONITORS 


THE PRECISION MEASURING OSCILLOSCOPES CHOSEN BY 
THE LEADING RESEARCH AND INDUSTRIAL LABORATORIES 


TY\PE\ /3.7/9\4/T\ 


High Speed Time Base. Sweep speeds up to 33 
cms microsecond 
New type C.R.T. with post deflection accelerator 
enables very short duration pulses recurring at 
frequencies down to §0 cs to be displayed and 
measured 
Measurement Facilities 
VOLTAGE from 5 to §00 within I 
TIME from 0.01 microsecond to 50 milliseconds 
within 24 
Dual input D.C. coupled, vertical deflection Amplifier 
Time of rise 0.07 microsecond 


Sensitive Trigger or Synchronising Amplifier, with 
phase-amplitude selective facilities 


Gain and Delay Unit This stabilised video 
amplifier incorporates a delay cable so that the leading 
edge component of short duration low amplitude 
waveforms can be displayed and measured 


TY PE\ WM 3\ 


Miniaturised construction ; dimensions 1§° x 74° X 14 


Dual input, D.C. coupled, vertical deflection Amplifier 
ne of rise 0.3 microsecond Sensitivity from 13 
livolts c.m. to 10 volts ¢c.m. 


if 


m 


Voltage measurement from 0.002 to 


- 


Time measurement from 0.§ microsecond to 40 milli 
seconds within 24 


Sensitive Trigger or Synchronising Amplifier with 
phase-amplitude selective facilities 


a . M D OD x 


DIMENSIONS 7 iSmm 
CAPACITANCE RANGE 2 pF—S0 pF 
CLOSEST TOLERANCE 05 pF 


j 


} 


assemblies \ close toleran 
1 economically 


ype 10B for you 


equipm 


JaS@% STABILITY RADIO COMPONENTS LTD. 


COMMERCE ESTATE, WOODFORD AVENUE, LONDON, €E.18 
Telephone BUCKHURST 650!1—6502 


DIRECT T.V. REPLACEMENTS 


(Reg.) 


A. ROSE A.1.R.E. 
134-136 LEWISHAM WAY, NEW CROSS, 8.E.14 


TIDEWAY 3696 


ew replacements for most makes of TV sets 
ndings and controls. Every engineer should 
200 TV components Send 4d. stamps 


cash with order or C.0O.D., prices include 


One advantage of our service is SPEED ! 
n 2 hours of receiving order 


E.H.T. TRANSFORMERS 


transformer with width control, exact 
yne, Decca and Argosy sets 


& type transformer 
All you need is a Magnavista Filtachromatic 
: : aster neo p transformer 
Lens to get a bigger picture. rd, Portable or Townsman (Ferroxcube type) 


jing valve) 
Whatever make or Television here 
ateve ake or size your Television Set t ame esenseren cons 
is a Magnavista Lens optically computed to suit it. CUTE sand, © SEN stakecet wabes 9 tu. 1kS Mac ter teen 
Ask your radio dealer to show you a Magnavista Y 
olcage R.F. coils complete with U25 rectifier 
the larger clearer pictures will surprise you valve. Output 12 Ky. at 500 micro amps (max) 
omplete unit on ch ith 6P25 and U25 valv n- 
A special internal filter cua aon, Shes a ee past tts 
makes real Daylight British Neon E.H.T. Tester measures 3 Kv. to 16 Ky 


The Dlen viewing possible aanegeed 


f it is a radio or T V book we can supply it 


MAGN FROM £5 = 5 . 0 Television Receiver Practice, by Roy Ho'land (chief De 

' velopment Engineer, Scophony Baird) $6 
40 circuits using Germanium Diodes 33 

pilta hromatic A product of Television Receiving Equipment, by Cocking, 375 pages 


283 diagrams. Standard te t book for ali T/V engineers 9 
Sil cisien METRO-PEX LTD. twee poe a 
. L E STOCK OF TV VALVES AVAILABLE 
Le 42a —— — 8.£.5 AT LIST PRICES. 90 DAY 8.V.A. GUARANTEE 
Te ixton 54! ' 
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A.B. Meial Products are proud to announce that their famous H Type range of 
Switches is now available with “CERAMIC” insulation. 


Stators and Rotors are manufactured in best quality electrical Porcelain, giving 
the highest degree of insulation, together with first-class Radio frequency 


Characteristics. 


Early deliveries can be quoted, and we invite your enquiries. 


Write for illustrated brochure :— 


Metal Products Ltd 


16, BERKELEY STREET, LONDON, W.1. 
‘Phone : Grosvenor 5206/7 


Wire 


IMMEDI 


THE MSS PMR 1 
f ser Who needs top quality recording 
hat the PMR | tape recorder, is the 

la price £150 complete 


TAPE RECORDER 


best 
I 


NOW 


‘ 
ror 


PANRER 


Wort 


ATE DELIVERY 


we nonecsti\ 
value on the 


uy 9s? 
2 


TAPE RECORDERS 


Simphonic e Clifton e M.S.S. e Excel 


Magnagraph e@ Retalker 
WIRE RECORDERS 
Wirek B.1. @ Wirek B.2 
Dictabel 

TAPES 

G.E.A e “Scotch Boy” 
Gervart ® Magnetophon 
WIRES 

Boosey & Hawkes @ Tophet 
MICROPHONES 

Reslo @ Lustraphone @¢ Cosmocord 


e Wirek A. e 


“mM” 


Distributors for Ronette Crystal Micro- 
phones 


EXPORT ENQUIRIES WELCOMED 


MAGNETIC RECORDING LTD. 


28, 
Teleph 


NEW BOND ST., LONDON, W.1 
10m MAY far 3903. Cab Panrek, London 


1h 


|yid?4 - DORLEC 
CABINETS 
We aVEC 
“How able 


acco 
ORDERS 
x small 
ov large 
guanlilies to 
uny specified 
design 
ar neat 
aaen shake cones 


299 NEW KING'S ROAD. 
LONDON, $.W.6. Tel: RENown '6 


Manufacturers 


HALLAM SLEIGH & CHESTON LT? 
WIOKEY WORKS BIRMINGHAM 4 
CSTABLISMED (008 


+. Seven Cram 6096 © om * Game) bupertine Bem ngren © 


Air x Ort TV 


23 valve 

Long Range 

Superhet PROJECTION UNIT in chassis 
form as shown, complete with speaker. 
SUTTON COLDFIELD Models from STOCK 


Free delivery 50 miles of Leicester. 


£115 


Leaflet on request. 


TAX 
FREE 
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The 


tory of Goodmans Loudspeakers 


In the first three of this series we have shown the very 
extensive process control and inspection measures carried 
t every stage in the production of every cone, and we 
stressed the vital importance of such control and 


inspection 


All the components comprising a completed loudspeaker 
are necessarily the outcome of careful research and devel- 
opment: but none need more of the designer’s attention 
than the cone. To develop a cone that will transduce to 
its air load the complex alternating currents passed through 
its associated speech coil with a minimum of 
tion ” or harmonic distortion, ** 


* coloura- 
sub-harmonic ” distortion, 
and all the troubles caused by non-linear elements, needs 
a great deal of often tedious work to determine its precise 
mechanical requirements. To do this, the designer must 
consider each part of the cone separately, then as a whole, 
and the whole must be as near to perfection as he can make 
it, 


The cone surround must have exactly the right degree 
of compliance to control the bass resonance to within 
the required close limits. Its thickness, the shape and size 
of its corrugations, the nature of pulp to be used, and the 
treatment required are all involved: and while they are 
being determined it is necessary to ensure that the surround 
can handle the maximum amplitudes of the vibratory cone 
without ever imposing any non-linear restraint on it, and 
without any danger of its tearing, even though its thickness 
may be only a tew thousandths of an inch. 


The body of the cone constitutes the major task. The 
shape, or “‘ profile,”’ has to be determined, and it is largely 
upon this, together with the thickness, mass, and fibre 
structure of its material, that the success of the cone in 
reproducing without discrimination the range of frequencies 
required of 1t, depends. At the same time, the cone profile 
has a direct effect upon the polar diagram or “‘ off axis” 
response of the completed loudspeaker, so this too has to 
be borne in mind in order that the higher frequencies shall 
not become sharply focused. Since the nature of the cone 
vibrations in the middle and upper frequency ranges may 
become highly complex, the designer’s problems are 
formidable. When he has finalised the design of his cone, 
every part of it is given a detailed manufacturing 
specification, and it can go into production. The profile can 
be reproduced to the exact requirements easily enough after 
the necessary tools have been made, but all the work put 
1to the cone design is wasted if any one of the other 
features is allowed to ‘‘ drift” when quantity production 


GOODMANS 


Wiretess Worip 


tory so far . 


starts. So the routine of control and inspection at a// 
stages, for every cone, is vital. 


In conclusion, we may summarise this routine, which ha: 
been dealt with in previous announcements :-— 

The Importance of Pulp is so great that all the attention 
given to the control of its fibre length and structure i, 
well worth while, and as 


The Cone Takes Shape the fibre density of the pulp 
in suspension must be closely checked to ensure that every 
finished cone shall have correct thickness, weight, and 
texture. Finally, after precision moulding, pressure 
treatment, and in some cases resin treatment, the com- 
pleted cone is trimmed, checked for correct resonance, 
and carefully inspected before being built into a loud- 
speaker 


An Infinite Capacity for taking pains over all stages of 
production is the secret that lies behind the production of 
cones or diaphragms that will all always perform as well 


as the prototype 


- 


AUDIOM 


12° 15w P.M. Loudspeaker 


This famous all-purpose loudspeaker, of exceptionai 
smoothness in response and perfomance, is 
specially recommended for high-power radio- 
gramophones, P.A. systems, and small cinemas. It 
is now available again on the home market 

Details will gladly be sent on request. 


INDUSTRIES LIMITED, Axiom Works, 


Wembley, Middx. WEMbley 1200 


WorLp 


SOUND RECORDING? 


these are your accessories 


Recording Tapes| Tape Joining 
A complete range of recording tapes gear 
availabie and the foll« ng can general! ~ 

t Simphon | »ecial preparatior 


H65A Low co- 

ive tape, per 
1,200ft. spool, 
3Si-, E.M.I. Grade H60A High « 
tape, per 1,200ft. spool, 3$/-. 
Grade MC1-111 tape, per 1.200ft 
45 


s standard of qual- 
pare Tape Spools ty than is obtained with 
Diameter standard metal spools, capa the crystal type is demanded 
OOft., 4'«. Sin diameter otandes j al ul as a general purpose 
spools, capacity 600ft., 3/6. 2 eunaes mucre me for Public Ad- 
plastic spools, capacity 1.200ft. : . dr ork as well as many 
ther plications. Sensitiv- 
. ty roximately the same 
Vicrophones *"s crystal type, and this 
¢ microphone illustrated is the standard one uicrophone has a substan- 
supplied with the Simphonic Model 2B. Recorder ially even frequency res- 
t is a standard type hand microphone, and has a xonse up to 6,000 cycles 
rticular appeal because it is ideally suited for mmplete with heavy cast 
ech applications with small recording equip- ase, ft. screened lead 
ts. Chief characteristic is its high sensitivity and jack plug and with built- 
m aeaeees ely low cost. Complete with ft transformer and muting 

i lead and jack plug, £2/10 0. switch, £7 5 0. 


SIMON SOUND SERVICE as.so. coorge street, London. wei 


Telephone : WEL 2371 Grams : Simsale, Wesdo, London, Cables : Simsale, London. 


SEMI-AUTOMATIC HAND DRIVEN 


COIL WINDING MACHINES = meee areas 


is ot vehicles 


For coils up to 5° diameter and 5” long. | projectiles, camera shutters and in psych rw 


icts or photocel! 


Agents Abrood 
Kho A », 2 chool n N r 
sia School Lane, New Deih dia MODEL 25A )t0 1000 milliseco e ran mS 
art 4, Quai de L'Industrie, Sclessin-lez-Liege MODEL 2 a 
nainghan T.Y. Led., 62, Stanhope Street. Maive niece a purest venge © -“ 
Victoria, Australia MODEL 25C > 10 milliseconds owest range 0 pS) 


Meftye & Frogs Norway, Scorgaten, 15 


ETA TOOL CO. (LeicesTER) Gimme ELECTRONIC INSTRUMENTS LTD 


29a, WELFORD BSAS, LEICESTER, ENGLAND. 17, PARADISE ROAD RICHMOND SURREY: ENGLAND 


¢-—5 386 
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ATE/TMC 


OPEN WIRE AND CABLE 
LINE TRANSMISSION 
EQUIPMENT 


Single Channel 
.» Carrier Telephone 


<7 and Telegraph 
System 


TYPE SSB/SST 


This equipment is built to exactly the 
same standards as larger multi-channel 
apparatus, and incorporates all the test- 
ing and alarm facilities not usually found 
in single-channel systems, but essential 


for effective day-to-day maintenance. 


AUTOMATIC TELEPHONE & ELECTRIC COMPANY LIMITED 


RADIO AND TRANSMISSION DIVISION; STROWGER HOUSE, ARUNDEL STREET, LONDON, WC.2 


Telephone ; TEMple Bar 9262 Cablegrams ; Strowgerex, London 


Manufacturers 
AUTOMATIC TELEPHONE & ELECTRIC CO. LTD - - - - - - Liverpool and London 


ELEPHONE MANUFACTURING CO. LTD - ° e e « - - ° - St. Mary Cray, Kent 


AT.8461-B105 


STYRAFULL. 


AN EXCELLENT H.F. DIELECTRIC 


specially suited for condensers 


Styrafoil is an orientated film of polystyrene, possessing outstanding 
lectrical characteristics (Power factor ‘(Q003—'0005 ; permittivity 2°6—2'7; 
dielectric strength 4000 volts mil at ‘002” thickness). It is supplied in 


various thicknesses from ‘0004” (10 micron), and in slit widths. 


Prompt delivery. Samples available on request. 


BX PLASTICS LTD., CHINGFORD, LONDON, E.4. 
LARkswood 5511 


The “RD MINOR” 
—S—S—LAnm plifier 


To meet the ever increasing demand for a moderately 
priced, compact and versatile gramophone amplifier 
of high performance, we have introduced the “RD 
MINOR 


T 


* COMPACT” 
Overall dimensions—94” wide, 7° deep, 
54° high. Miniature valves throughout 
* VERSATILE” 
Will operate from the majority of modern 
light-weight pick-ups, including Connoisseur, 
Decca and Acos. Built-in accurate com- 
pensation for 33 and 78 records. Suitable 
for either 3 or 15 ohm loudspeakers. 
» knows exactly the state of his PERFORMANCE” 
insulau at any ume—is wise Frequency response within | DB from 
But one who uses a *‘ Record” Insulation Test 40-20,000 cps. Total distortion at 34 watts 
Set is wisest. It is made to measure less than -5°,, at 44 watts less than 1-5 
ACCURATELY, by those who were pioncer: (Provisional) 
in this field and who have kept ahead “ MODERATELY PRICED” 


: Wired and tested £11 Complete 
- MAKERS OF MANY OTHER 
RI (ORD ik INSTRUMENTS Full details of this amazing new amplifier and other 
: models in our range available post free on request. 
rade and Export enquirs nvr 
THE RECORD ELECTRICAL CO LTD ee es eee 
BROADHEATH - ALTRINCHAM - CHESHIRE ROGERS DEVELOPMENTS co. 


nema Mietianit ics: ceil Mimics © Giekeaia © Diethih *Rodevco House’’, 116 Blackheath Road, 
onmdon Office : 28 Victor reet, London, 5. W./ Phone ; Abbey 5/48 & 27 GREENWICH, LONDON §.E.1) 


wna: “* Cirecale * Sowest, London Cables: “ Cirscale " Londo Telephone : TiDeway 1728) 
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am 
PAINTON 
=F 


Ly Ypypoinlment Lo lhe « Ropessional Engineer. - 


SCS TYPE APPROVED COMPONENT (CLASS H 2) 


OPERATION |O AMPS DELIVERY TO SUIT 
INDIVIDUAL REQUIREMENTS 


ATTENUATORS - FADERS - SWITCHES - WIREWOUND POTENTIOMETERS - PLUGS 
AND SOCKETS - WIREWOUND RESISTORS - HIGH STABILITY CARBON RESISTORS 
KNOBS DIALS AND POINTERS - TERMINALS 


~PAINTON — 
Arlbauplin Cngdand 
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Amateurs ... this is the ideal mesh for 


Loudspeaker Cabinets 


use it also for replacing faded material 


Whartedale .... 


EXPANDED ALUMINIUM 
—— MESH 


NON-TARNISH GOLD OR BRONZE FINISH 


pe 


pp 


\w 
ra 


\e 


PP PP PP 
’ | 


20 G 4 mesh ,," strand in Sheets 4 x 2 or 12° x 12 


This mesh does not make any difference to the 
frequency response or acoustic output of any 
loudspeaker, and it is recommended for all amateurs 
who may be building loudspeaker cabinets or for Obtainable at 


replacing faded material in existing equipment. Leading SQUARE 


WHARFEDALE WIRELESS WORKS | **% Deslers FOOT 
BRADFORD ROAD, IDLE, BRADFORD, YORKS. Slightly more for odd cut sizes 


a. Tele>hone Idle 46! 


Post raee / 


~ 


scorkshop 
in vour 


pocket! 
THE TELEVISION AND SIGNAL GENERATOR TYPE 10. 100 Ke/s-100 Mc/s 


RADIO SERVICE ENGINEER'S ° 
somewan TRINMEA Kit Price £7.10. 0 
ability and omprehensive specification, are some of 


y the P has achreved such outstanding success 
Contains | Serewériver ~ 

0 10 Mc s @ Modulated or unmodulated carrier @ Direct 
1 Set of Feeier Gauges alibration @ Adjustad!e 400 c.p.s., AF signal @ Stable RF oscillator 


Ené Trimmer @ AC mains operatior 


de Trimmer 1 Set of six Box Spanner : 

Gee from 1 te 8 B.A mstrumencs now available include the HOMELAB CHECKTEST 

VYauley Switch Contac price 37 6d. and a range of accurately calibrated variable condensers 
Adjuster 1 Set ef four Spanner 100pf., SOOpf., and 1000pf., price 42 - each 

Leow Capacity Trimmer trom 0 te 8 B.A. Obcainable enty direct from the manufacturers. Send fer full cechnics 


in durable black creckle finish metal cose deta:is or call at address below 


Export enquiries invited HOMELAB INSTRUMENTS LTD., 


R ORDER TO 68a, COBDEN ROAD, LONDON, E.!! 


MAN 100 HAMPSTEAD RD., NW. Telephone . LEY 565! 
" " * Tel; EUSton 5176/7 


SENL 
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“DEMOBBED Fobn Bull 


for HOME and 
jE X POR TI 


to all parts of the Commonwealth 

and beyond —safely packed and 

fully insured (no C.0.D.) and free 
of tax 


During these years, os our statistics record 

we have helped with rore volves in over 

265,000 individual and. difficult cases. This 

of course is in addi ion to our normal service 
in current valve types. 


if yours is a (Rare) Valve problem 
BULLS are the people most likely to 
solve it. 


Easy Terms. 28-page :! uscraced catalogue Sd. stamps 


10year 


CONDENSER TESTERS AND RECTIFIER 
UNITS. Pings straight into AC. mains, 
mee 6+, end is indispensable for 
examination of condensers, Very slight 
and intermittent leakages which cannot 


Suprie: are bec ett 


TAYLOR ON rye yaome BASY 
cae pt very pear 
LOR METERS 

rirco. “ALL iM. one ‘EADIOMETER - a 
adic. Com . e 

h test or i 20-6." Post | * wiicate the negative pole, 11/3. Post be 

¥ ~ RS-CuAnSE pert DATTSRIBS. New device 
1 a v wt an @& Very short 
te @ batterien, ofther “1 

i eisc of more times 


Erencumrans. eo ie, a) plastic. 
76. Post 0c. 


ay amveareas foot rectiona, Interlocking 
and extending pper plated steel, 2'6 dozen. 


‘WIRELESS WORLD” Ratio §=—Data 


1,000 MFD. 12 V. BLOCK CONDENSERS 
brand new surplus, 7/6. Por 


50°, REDUCED 
caavics SHEETS, the one you require 
available in @ dozen our 


dolce, 106. 


ADCOLA 3 ifin. DIA. BIT SOLDERING 
INSTRUMENT. Miriaiyre type to mert every 


 Kadio, Television ete. 22:6. 


> CHASSIS with brand new valves 
Ls ar roult diagram ahow ing 
version Neot Personal Portable 
526. Post i* 
samsr0n _coLoun CODE INDICATORS, 
13 


yee 
SPEAKER. maxreuNe Re ae 
Ex Govt 


4UNEERO PATENT 
MULTI-PURPOSE TOOL 
sated > red basetomed 


At " ' shears and 


MORSE suzzen ovrrits 
buzzer, & morse key end ao t 


Hot just surface 
ed COLOUR FILTER 5S FOR 

t peter pee SCREENS Viewing in three 
« ating from blue al the 

ereen at the bottom 


Refun! Guaranteed 


: ~ NOW 10). TAX FREE 
Z-. Post 64 r gram Post 1/4 


ELECTROLYTIC CONDENSERS (Brand New 


Cans 
m/@ 5 


MICROPHONES 
1952 


= PR-PPrrnnm 


POLS APN S&ZS-!'0 


ORAMPIAN MOR M/C 
Dru ws 
Thesk Stand 


rd 
WPA PAO~2M®eOOVO 
cco@cacooosesc(e 


os 


Light weight § 


o 


it’ Portable Elec 
tric Drill €6.194 
Bench Stand 676 Do. ¥ 
Horizontal Stand 176) Oild W itk 


Drill Accessory Kit 196 | Price 1 ev incl. P.T. where applicabie) 


ISLAND HOLME MOSS 


ans. Choke, Speake 
TIFLERS (5) 
Resistors 


LAND WENVOR 
Ines KER K O'SHOTTS 


« and & 


IDLAND.- WW ©oc H. moa88 
OSHOTTS— WW/CCE WENVOE 
ard ¢ ‘Ke 


oo. H. MOBS 
+OCK, WENVOR 


¢ Type G 


tor's Ravelope, Instruct 
D 


to any "A : eockrt 
mranteed. Complete with 4f a 


No Battery, Accumniator on 
« Transformer needed FREB ~ ‘~ 
Post 1 - 


REAL HOBBY & MONEY MAKER 


KIRK o’SHOTTS 


r ' RC 3/572 Ditto Mixer 
WIDLAN . " WMASTER 
* MLDLAND Holme Mose, Kirk ‘ 


Complete Plans, 
Circuits, Diagrams and 
Constructional Data. 


oy PAINT SPRaveR 


COLLARO MOTORS AND AMPLIFIED RECORD 
PLAYERS 
Avl4MB Rim riven Motor Const 
Speed. Mac P/U. tread 
ACS14CB Ditto, Crystal Pl 
ACSIAHF Ditto, HLF. PU 
iriven Motor Three-spred 


Changer Single 


~ WENVOE RO 4y but S-Speed with PrU 


‘me Mend Heat extra 


SPECIAL OFFER 
RO 3/52) 3 Speed Auto Changer with Daal Purvose 
ping-in Head. To 


30-. SCOTCH ROY 
H S04 oF HHA 


“te vfard Needies in Views! Pack 
Bach nendie p ave 40-50 Recontea 
Kritatn's Best RG Needies 22 per hundred 
pS on your Own ) Radio 
*RADIOMICROPHONE 


— 


HOME BROADCASTER 


Conpecta to your radio pick-ap of gram 


tere household. «tc 
TAX —~ everybody « Handymas 


~ microphones you 
bouse-phone ip your o 
1 —y 


Order today 


(Kindly mark enve'ope WW? 


a a 


ca. 
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ASSOCIATED 


ILLFFE] Books for radio students 


BASIC MATHEMATICS FOR RADIO STUDENTS (2nd Ed.) 


By F. M. Colebrook, B.Sc., D..C., A.C.G.1. Covers the gradual 

development of mathematics step by step, including Elementary Basic 
Algebra, Indices and Logarithms, Equations, Continuity, Geometry hem atics 
and Trigonometry, to ifferential and Integral Calculus. Mathe Mal re > _ 
matical methods are developed and applied to radio problems and 

students are encouraged to clothe their symbols with physical 


reality 10s. 6d. met. By post !0s. 10d 


FOUNDATIONS OF WIRELESS (5th Ed.) 


By M. G. Scroggie, B.Sc., M.1.E.E. Covers the whole basic theory of 
radio, from the most elemental principles. Receivers, transmitters, 
aerials, power supplies and transmission lines are dealt with, and 
television and radar technique are introduced 

12s. 6d. met. By post |3s. Od 


RADIO LABORATORY HANDBOOK (5th Et.) aeaRatory 


By M. G. Scroggie, B.Sc., M.1.E.E. A practical handbook describing 

laboratory equipment and methods of working. Many important HANDBOOK 
additions have been made to essential data, including Q-meters, 

crystal controlled frequency calibrators and double-beam cathode 

ray tubes. Useful formulae, symbols and abbreviations, with tubular 

and other data are included 15s. met. By post 15s. 5d 


Obtainabie from al! booksellers or direct from the Publishers 


1LIFFE & SONS LTO DORSET HOUSE, STAMFORD STREET. LONDON 


there are many more 


EER) WEYRAD"— 


Oe ee or Ge COMPONENTS FOR THE 
and based upon moderr 


i DISCERNING USER 


' 
NDYU ¥ 
cP . ' ~ 
htermanshP 
Drave Automobile 
n ° 
: - 


J 

on 
Genera! Cert of Educat! 
je 


ate < 
or AM c 
Aine Courses PR Ae 5. CIT eg. Telecomm P A C K S$ 
Mech Eve 


A wide range of standard types is available for early 
delivers 


The requirements of both manufacturers and individual 
users have been taken into consideration in the design 


of these unit 


Recent additions to the range include miniature 2-band 
ol packs and a 4-station pre-set tuner 


WEYMOUTH RADIO MFG. CO. LTD. 
CRESCENT STREET, WEYMOUTH 


Wir 


ToL 
POR 
Ni, 


Leading Exporters of all types of Radio Receiving and 
Transmitting Tubes. Current Production and Ex- 
Government Surplus Special Purpose Tubes. Over 600 types 
in large quantities, available Ex-Stock. Suppliers to British 


Commonwealth and Foreign Governments for Army, Navy, 
and Air Forces, Post Offices, Civil Air Lines, etc. 


OF THE TYPES CARRIED IN STOCK 


; 
; 
: 
: 
5 
| 
| 
: 
i 


Us08 


45 
45SPEL 
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HALL ELECTRIC 


89, CHARLOTTE ST.. LONDON W11. 


v 
Y 


| SOLARTRON WIDE ‘RANGE OSCILLATOR 


YY ~ diol 


% 25 ¢/s — 250 Ke/s 

*% HIGH STABILITY 

*% BUILT IN ATTENUAT 
% CONSTANT OUTPUT 
* LOW DISTORTION 


SPECIFICATION MODEL OS !6! 
PREQUENCY RANGE sci llator provides a convenient voltage 
ACCURACY Gert source at audi 4S superse frequenc es for measuring the frequency 
piifier ners, fiiters, wide band systems and 
STABILITY 


ng te 


aria 2 , 
tures i tant output with See of frequency @ Low 
ATTENUATOR 6 rp ge O ib in i db step hum ‘ ttenuator e ° st Monitored on direct 
A acy 4 


eter l rt on @V Vernier high resetting accuracy 
OuTPUT . with 4b over f ne pibicy ¢ hange frequency rap Orch grade components for 


OUTPUT POWER continu J z ? odse 4 cural par @s tee! bench case in 
J 6900) at nuou variable e oun nich 


INTERNAL IMPEDANCE & ohms ruments to 


MUM LEVEL 8 as “SO LA R TRON 


TAR P R PPLIES @ VIDEO AMPLIFIERS @ 9E BAND V 29E AMPLIFIERS @ PULSE GENERATORS 


SOLARTRON LABORATORY INSTRUMENTS LTD., 22 High Street, Kingston-on-Thames, Surrey 


KINGSTON 898i 


-—CITY & RURAL— 


agama ouinar mow sroce | ||| = towards perfection- 
VIEWMASTER 


sae ae rom ee ||| LOWTHER: 


Viewma 


“LARGE STOCKS GENERAL TELEVISION COMPONENTS TUNERS 
MANUALS: © Telev xplaine Brimar, Mullard & —" 
a Aa Bernard >» Valve Guide, $ 
ls pos -LIFIERS 
AMPLIFIERS 
EM! HIGH COERCIVE TAPE. | 2 are ; 
GEC HIGH COERCIVE TAPE, |.200%. spa ‘ ‘ ‘ . 
: LOUDSPEAKERS 
TRANSFORMERS 5 " ep 4 " 4d 4 & 
2 20.2 >- 350 Y iv 5 v 
2 to t 2 250 v Hearer v ai la hl 7 . mg . 
es 200-220-240 + WHISTLE FILTERS 
CHOKES : 10H 109 m/ H. 60 m 


ELECTROLYTICS 


COAXIAL CABLE’ All mates m stack Baling 72 ohm CORRECTORS 


” 

coiLs CONE PACKS ' 

c 118 Wear 

16 ‘ 

LOUDSPEAKERS 34 PM. 186 PM, 146 

MIDGET WIREWOUND VOL. CONTROLS 
5K K . 30K 4 < 


er 


‘ 


“MATC HED VAL ves RESISTORS &c Lotes* ‘ist now ova lable, copy giedly :end upon request 


Goons Sw za aceracemeorm= | | | THE LOWTHER MANUFACTURING (0. 


E E wR TE 


CITY & RURAL RADIO, Lowther House, St. Mark's Road, Bromley, 
101. HIGH STREET, SWANSEA, GLAM Kent. RAV. 5225. 


The Laboratory Production Unit) 
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Sound Recording Tape 


A joint announcement by 


WRIGHT & WEAIRE 


BRITISH 


Wuen rue rare-pecks of Wright & Weaire 
Ltd. and the series of recording machines of the 
British Ferrograph Recorder Co, Ltd. were intro- 
duced to the market, a specification was drawn 
up governing the minimum requirements for a 
recording tape with which the published overall 
performance of the equipment could be guaranteed. 

At the same time specifications were also pre- 
pared giving minimum tape requirements for less 
The details of these 
specifications were not made public, but tapes 
which met the individual requirements were 
referred to by categories, e.g. category ‘A’ in the 
case of that meeting the most rigorous specification. 


exacting performances. 


These requirements for satisfactory tape took 
into account many important factors not normally 
specified on tape alone, and the evaluation of which 


was inseparable from the operating conditions of 


a standard machine. ~ These factors included the 
frequency response, oxide distribution, unbiased 
threshold slope, consistency of reproduced level, 
winding ability, overall thickness, ete. 

It has been apparent of late, however, that the 


term “category “A’” has become accepted into 
common parlance of the industry, and used by 
advertisers to refer to tapes which merely fall 
within the broad coercivity bracket, without 
reference to their complete performance, when 


defined as above. The term is also being loosely 


and 


FERROGRAPH 


* 


LTD. 


RECORDER CO, LTD. 


applied to instrument specifications other than 
those of the above Companies when attempting 
to define the overall performance to be expected. 


Wright & Weaire Ltd. and the British Ferrograph 
Recorder Co, Ltd. therefore wish to make it clear 
that they cannot hold themselves responsible for 
the performance on their machines of any par- 
ticular type of tape which may bear a Category 
*A’ classification, unless such a category has been 
bestowed by them after tests to determine com- 


pliance with the specifications referred to above. 


To prevent confusion in the future, therefore, it 
has been decided to drop the category system 
insofar as the products of these Companies are 
Reference will instead be made to the 

number itself. Notice is given, 
therefore, that in all existing publications of the 
Companies, the term “ Category ‘A’ ” 
deleted and “* Specification No. 
read in its place. 


cone erned, 
Speciiication 


should be 


WW372/49 ” 


In addition to the tapes supplied by Wright & 
Weaire Ltd. and the British Ferrograph Recorder 
Co, Ltd. the Companies will always be pleased to 
furnish the names of tape manufacturers whose 
products conform to this specification, 


A limited number of copies of Specification No. 
WW372/49 can be made available to interested 
parties upon application, at a cost of 7/6d. each. 


British Ferrograph Recorder @ Ltd. 
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Your first move . FOR BETTER INSULATION 


CONSULT 


Bullers | 


Makers of Low Loss Ceramics 


Made im Three Principal Materials— 
FREQUELE®X An insulating material of Low 


Dielectric Lo for Coil Former Acrial Insu- 
lators, Valve Holder t 


PERMALE®X A High Permittivity Material 


For the con on of Condensers of the 
mallest possible dimensions 


TEMPLEX A Condenser material of medium 


permittivity. For the construction of Condensers 
havir 


laving a constant capacity at all temperature BULLERS LIMITED 


6 Laurence Pountney Hill, London, E.C.4. Phone: Mansion House 9971 (3 lines) Grams: “ Bullers, Cannon, London * 


MODERN ELECTRICS LTD. 
164, Charing Cross Road, 
London, W.C.2 ‘phone TEMpie Bar 7587 
Immediate delivery from stock 


Export enquiries welcomed Prom >: attention to post order 


TAPE RECORDERS RECORDING TAPE 


SOUNDMIRROR ete ee q ‘ON SOL E S 
Table Mode 0} Tape —L 


Portable M avy 0 


‘ . For Major F Im M 
SIMPHONIC ’ Suites to Individua 
w £60 a , P 


oe “VIEWMANTER: 
etre jee teen on CONSOLES 


PICK-UPS AND MOTORS 
ACOSGP 2 ait s 

;P 19 , 

ads y qai34 

DECCA 

ips btegee s wn £13.0.0 

— a £14.0.0 
DECCA MOTORS ve Test ‘ rsa de! for a 16" tubes now in preparation 
arriage and Packing 15 - extra 
ADVANCE E 2 sed nel’ tor easy mounting 


These are NOT mass produced and 
GARRARD &C?2 ADVANCE! 


ered to suit personal requirements 


i Trade Enquiries to 
ii. ASHD 'N 
- ASHDOWN 
ABINET MAKER 


98, HERTFORD ROAD, EDMONTON, N:9. 
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OSCILLOSCOPE EQUIPMENT 


® OSCILLOSCOPE CAMERA TYPE 758 
Mounts permanently above Oscilloscope. 


Photographs vertically downwards when 
Oscilloscope viewing slide is withdrawn. 


Single shot or continuous recording. 
Accommodates 100 feet oj 35 mm. film or 
paper. 


Induction driving motor with 3-speed gearing. 


External footage indication and internal 
guillotine. 


F3.5 plastic lens 


SCILLOSCOPE TYPE 723 


Vertical cathode ray tube with 4in. flat screen 
viewed through a surtace-aluminised mirror. 


e0 
e 
@ Flat response 2 db from D.C. to 5 Me;s. 
o 
oe 
oe 
* 
@ 
9 


No overloading occurs with full screen deflection 
over complete frequency range at 2 kV E.H.T. 
Variable E.H.T. voltages of 1, 2, and 4kV. 
Autom atic Brillianc Contro! ¢ ircuit. 


Time-base range from 0.5 seconds to 1 
microsecond for full screen deflection. 


Versatile Auxiliary Amplifier 


A deflection of 1 cm. ensures rigid synchro- 
nisation over whole frequency range. 


Instantaneous shifts 


\\_ MILLIVOLTMETER AND 
@PRE-AMPLIFIER TYPE 784 
@ Overall sensitivity of 2 millivolts R.M.S. per cm 
from 30 cs to 5 Mc's at 2kV E.H.T. 
@ Probe Input Impedance at a frequency of 
1 kc s is 1 megohm shunted by 14 pF. 
@ Millivoltmeter frequency range from 30 c/s to 
10 Mc's. 
* 


Three millivoltmeter ranges covering 0.5 
millivolts to 1 volt. 


These three instruments are available as separate units, and both the Oscilloscope Type 723 and Millivoltmeter 
Type 784 may be used entirely independently of the others. Ali the units are enclosed in standard Airmec cases 
and are therefore suitable not only for bench work but for forward mounting on a 19in. rack. 


illustrated descriptive leaflets of these or any other Airmec instruments will be gladly forwarded 
upon request. 


AIRMEC  cascorsrores LIMITED 


HIGH WYCOMBE - BUCKINGHAMSHIRE ENGLAND 
TEL.:. HIGH WYCOMBE 2060 CABLES: AIRMEC, HIGH WYCOMBE 
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Thace heads are better than one 


The Connoisseur Super Lightweight pick-up has three interchangeable Pick-up with 
f one head £4 .10 .0 


f/ plus £1.19 . 0 P. Tax. 
complete with a semi-permanent sapphire. Downward if 


heads cach fitted with an casily replaceable armature system 


pressure 8-10 grams for standard recordings Extra heads 
and 4-6 grams for microgroove recordings. each £2.10.0 


plus £1.1.8 P. Tax. 


«gy bd | | 
Spare Armature System 
with sapphire 10s. 3d. 


plus 4s. 5d. 
roe 


Green spot with .001” radius sapphire 


for Microgroove recording: 
Red spot with .0025° for modern standard 


Yellow spot with .003° tor older standard 


0. 586900 and or 615424 


A. R. SUGDEN & CO. f (ENGINEERS) LTD. telephone: Halifax 69169 


Well Green Lane, Brighouse, Yorks. 


Masteradio 


‘VIBRATORPACK' 


all AMERICAN EARTH FREE 
SURPLUS EQUIPMENT ye Se ee 
such as: TEST. SETS. ia 
TRANSMITTERS, 

RECEIVERS, RECEIVERS 
VALVES, KLYSTRONS, _ witrers 


MAGNETRONS, SPECIAL PURPOSE TUBES,  “MPAIFIERS 
PUBLIC 


PARTS & ACCESSORIES ADDRESS 
SYSTEMS 


En Large and Small  scewnrc 
APPARATUS 


FOR 


Quantities EMERGENCY 
POWER 


for our Principals: LIBERTY ELECTRONICS SYSTEMS 
INC., 135 LIOERTY STR. NY 


Write or phone you offer: and we wi! collect and pay 


B. a VOS & co. LTD. Masteradio Vibratorpacks aia low voltage 


221. BISHOPSGATE, LONDON. E.C.2. DC to H.T. with minimum loss of power. 


Ph i j 
Phone BIShopsgate 3602 MA STeRADia r its 
—————— FITZROY PLACE - - LONDON, NWI 


WIRELESS WORLD 


. in the range o.cotpH to 
30mH, the ‘CINTEL’ Mutual and 
Self Inductance Bridge will be 
found unequalled for accuracy and 
simplic ity of use, Also measuring 
resistance in the range 100nQ to 
30002, this bridge is an essential 


piece of laboratory equipment, 


tull details of which are available 


on request. 


CINEMA-TELEVISION LIMITED 


A Company within the J. Arthur Rank Organisatior 


WORSLEY BRIDGE ROAD + LONDON - SE26 


Telephone : HITher Green 4600 


SALES AND SERVICING AGENTS 
F. C. Robinson & Partners Lid., H. Hawnt & Co., Ltd., Atkins, Robertson & Whitetord Lid., 
287 Deansgate, Manchester, 3 $9 Moor St., Birmingham, 4 100 Torrisdale Street, Glasgow, $.2 


MOXLEY ROAD 


CORDING) 
per second 

MICS. AND GRAM 

CONTROLS FOR MIXING 
TOMATIC ELECTRONIC ERASE 
PEAKER UNIT WITH LEAD 
AND FORWARD WIND-ON 
FOR PUBLIC ADDRESS, etc 


see DETACHABLE 
RE-WIN 
eeeaeeane C AN BE i SEL 
Measuring only |S; 


59 GN hah phones 


edie y h Boy 


seeeeeee FA 
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DEMONSTRAT Y TRATED BR HURE FROM 
ASSOCIATED CINE EQUIPMENTS LTD 
353, BEXLEY ROAD, ERITH, KENT. Phone Erith 2543 


THE YEAR oF 


s to be found in which, like 
the heart must keep the lifeblood 
flowing evenly and constantly under both 
normal and abnormal! conditions 


POTTED COMPOUND FILLED 
TRANSFORMERS AND CHOKES 


manufactured by WODEN have been designed 
to fulf a purpose, and for this reason 
they have been standardized by many leading 
Radio, Television and Electronic manufacturers 
and also Government Research Departments. 
Their choice is only made after exhaustive 
tests for accuracy and reliability To merit 
this confidence, there is a constant need to 
provide components of the highest quality and 
our ample research and testing facilities en- 
sure continued progress in this direction. 


ts Transformer 
human 


suct 


ORMER CO. LTD. 


BILSTON STAFFES. 
TELEPHONE: BILSTON « 41959 


it 


SENSITIVE PANEL 
MOUNTING METERS 


- 


5° 


10uA 
to 
50A 


(Prices on application.) 


microammeters are stocked by M.R. 
td. ar 68, New Oxford Street, W.C.! 


| sizes available with MIRROR SCALE 
Ist Grade Accuracy. 


BRITISH PHYSICAD)| LABORATORIES 
HOUSEBOAT WORKS c |RADLETT * HERTS 
Telephone \QADLETT 5674-5-6 
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EEC. instrument 


cathode ray tubes 


The above illustration shows a typical supply network suitable for the E4205°B°7; the 


deflection sensitivity increases as Va3 is reduced until it is 0.28 mm V at the minimum of 
600V. G.E.C. electrostatic instrument tubes are available in four standard sizes. All have 4V 


heaters and short-persistence green screens. Brief details are given in the table—for further 


information apply to the Osram 


Valve and Electronics Department. 


Special screens are available to 


order. 


A range of specialised tubes is 


available for applications where 
normal types are unsuitable. Detailed 


information is available upon receipt 


of requirements. 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, LONDON, W.C.2 


a Wire Wor. 


miniature in size... 


mighty in ere 


Pardon us for blowing our own trumpet so loudly 
but OSMOR «Q'' RANGE COILS really do beat the 
band No imitation, regardless of price, can compare 

with them for super selectivity and hyper-sensitivity 
ae And you don't just have to take our word for it—the 
watertight guarantee makes your satisfaction certain ! 

Consider these points of superiority 


* Only tin. high. * Packed in damp-proof con- 
* Variable iron dust cores. tainers. 


* Low loss Polystyrene formers. 


COILPACKS. A full range is available for 
Superhet and T.R.F. Mains or Battery 
Size only Ijin. high x 3gin wide x 2yin 
ideal for the reliable construction of new 
sets, also for conversion of the 21! 
RECEIVER, TR 1196, TYPE 18, WAR- Send Sd 
TIME UTILITY and others of coils, % 
Aligned and tested, with full 

circuits, etc. Fully descriptive 

leaflets avaiable 


WARNING! Aveid inferior imite- 
tions. Genuine OSMOR Coilpecks 
ere sold only under th name 


OSMOR 
(Dept. W.32) BRIDGE VIEW WORKS, BOROUGH 


Transformers, 


* Fitted tags for easy connection. 


MATCHED COMPONENTS. Various types 
of OSMOR Dials, Chassis, |.F.S. Speakers, 
etc., etc., to match our 
coi's and coilpacks are ali listed 


FREE CIRCUITS 


radio products ltd 


HILL, CROYDON, SURREY. Telephone : Croydon 5148 9 


HANNEY OF BATH 


Offers the fotlowing brand new goods from stock :— 


£ 
CATHODE RAY TUBES 
£i3 14 ‘ 
aisal 


SUNDRIES 
‘ 


L. F. HANNEY 
77 LOWER BRISTOL ROAD, BATH 


Tetep on? 


HIGH GRADE LABORATORY EQUIPMENT 


REBUILT AND GUARANTEED AS NEW 


SIGNAL GENERATOR TYPE 390G 
WE HAVE A COMPREHENSIVE RANGE OF 
ELECTRONIC EQUIPMENT BY MARCONI 
INSTRUMENTS, GENERAL RADIO, DU MONT, 
SULLIVAN AND OTHER WELL-KNOWN 
MAKES, OF WHICH THE FOLLOWING IS A 
SMALL SELECTION: 


Double Beam Osc lioicopes Type 339A — Generator Tye TF.144G 
Oscilloscope; by Dumont Type 208 TF .SI7F 
TF.3906 
Precision Beat Frequen: y "Oseitiators 

Frequenc y Measuring Equipment Type TME.1 


For further particulars of this and other high-grade electronic 
nstruments, write to :— 


HATFIELD INSTRUMENTS 


175 UXBRIDGE RD, HANWELL, LONDON, W.7 
Telephone : EALING 0779 
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Whether the pulsations be heartbeats, 

mechanical or electrical vibrations, the 

apparatus detecting them is improved by the 
use of N.S.F. Switches. 

N.S.F. Switches have been developed in co-operation 
with the industries which they serve and are in constant 
use all over the world today. They are available in a wide 

Heterodynes range of types and ratings to suit every purpose. 
N.S.F. Limited are specialists in switch manufacture and 
can offer an unrivalled advisory and practical service to 
industry. They are pleased to co-operate with manufac- 
turers on switch problems generally and on special applica- 


tions in particular. 


Q 


Switch to N.S.F. for better switching 


a 


CUTLER-HAMMER f Ligblece he -S.F. LiM ITED 


wa 
(el APPLIANCE SWITCHES 


— C+ al OAK PRODUCTS , ' KEIGHLEY - YORKS 


Phone: Keighley 4221/5 
LONDON OFFICE: 9 Stratford Place, W.!. Phone: Mayfair 4234 Grams: ENESEF, Keighley 


Sole licensees of Ook Manufacturing Co., Chicago and G. H. Leland Inc., Deyton, U.S.A 
Licensees of Igranic Electric Co. Ltd. for the products of Cutler-Hammer Inc. Milwaukee, U.S.A. 


: 
5 
e 
: 
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: 
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; 
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[i Cf). 
GOD oe vectator \NSTRUMENTS 
aOLEL PANDAS Sate se 
Tmeiano for Laboratory use 
= : 
Type M35 | Bench type 
4)" Square portable 
‘ M352 
The choice 
of leading 
electronic 
equipment 
designers 


A first grade B.S.1. moving coil panc!l mounting 
instrument, supplied as cro mmeter, Milli- 
ammeter, Ammeter liv or Voltmeter 
Also available as ltmeter for frequencies up 'o 
20,000 r with internal transformer, 
or R.F. instrum ‘ ) internal thermo-couple 


@ Write for Catalogue giving full details of the complete SIFAM range 
SIFAM ELECTRICAL INSTRUMENT CO. LTD., Leigh Court, Torquay. Telephone 4547/8. 


HOME STUDY the AC. power you require 


backs radio experience with from your NC supply 
sound technical knowledge 


nen wt wished to k herr radio experience with a sound 

gical background ¥ rived successful instruction by means o 

ourse its v 4 be t ved not only to amateurs but to 
who already have a profe ’ nterest in radio and television engineer 

sding those takin jalifying examifations. it is invaluable, also, to 

students who wish t pare themselves for a ;ob in chis field. Courses of 
natruction covert Jioand, if necessary, television, include thefollowing 
Complete Radio Engineering . Radio Service Engineers . Radio 
Service and Sales Advanced Short-Wave Radio Elementary 
Electronics, Radar and Radio . Television Technology 


And the wing Radio Examinations 

British Institution of Radio Engineers. P.M.G. Certificates for 
Wireless Operators City and Guilds Telecommunications 
C. & G. Radio Servicing Certificate (R.T.6.8.) 


for the abowe Examinations should enro! NOW 


¥ programme, students study at their own 


D-C:/A-C- CONVERTER 
ne for revision, sit with full confidence 


le f j eS 
seched until successful.) Models for Electric Gramophone from £8 16 O plus /0 


de ALL books required Models for ® Radio-grams and 


Autochange Radio-grams 
$ Dt T 
GENEROUS DISCOUNT TO H.M. FORCES. (inc. 3-speed motors) 


® Radios 


® Televisions, etc 
from £11 16 6 plus /0 


; é goes, 6, 12, 28 2 10 or 200/250V. D.C 
Grternalional Output 230V. 50 or 60 cis 


sor prve literature WW. W_17 from the manufacturers 


CORRESPONDENCE SCHOOLS nee 


, $7 Fortess Road, London. N.W.5 Tel.: GULiliver 5165 
Dept. 223A, International Buildings, Kingsway, London, W.C.2 Overseas ! 


Write today f > RADIO ™ booklet which fully describes 
the above >u ad t fac ties for the complete study of Radio 
The ICS Advisory Deparement will also give 

the need for and the means of instruction 


nguirtes to mearest E.M.1. Orgamsarion Depot 
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ADVANTAGES 


OF THE 


NEW 


METALLISED CERAMICS 


Fo 


= 


Steatite & Porcelain Products’ outstanding 


advance in the technique of 


metallising ceramics offers these 


five vital advantages :— 


Robust and highly resistant to solution in any 
soft solder alloys. 


Any method of soldering may be used, without 
precautions of controlled temperature and 
soldering time. No special skill needed. 


May be repeatedly mounted and de-mounted ; 
removed from faulty or broken-down compo- 
nents and used again. 


High melting-point soft-solders (such as silver- 
lead) may be used in assembly, eliminating all 
risk of failure of the hermetic sealing during 
component assembly into equipment. 


4 No gas or oil leakage can occur—the bond 
between the new metallising and the ceramic is 
stronger than the ceramic itself. 


SEND FOR FULL DETAILS 

The new metallising is applied to all the hermetic 
seals of the standard range (shown in catalogue 
No. 25, available on request). Special types, 
including multi-seals, can readily be produced to 
customer’s requirements 

Please write to us for further details. We shall be 
glad to answer any queries on the new metallised 
ceramics. 


STEATITE & PORCELAIN PRODUCTS LTD 


STOURPORT-ON-SEVERN WORCESTERSHIRE TEL: STOURPORT I1!. GRAMS : STEATAIN STOURPORT 


set 


Desteners 


REPRODUCERS 
& AMPLIFIERS LID. 
WOLVERHAMPTON 
ENGLAND 


it erbam ptor 24! 


1udi 


\ 


Dept WW 


18 TOTTENHAM 
COURT ROAD. 
LONDON, W.1. 


Tel MUSeum 2453/4539 


av 


waif 
sturday 9 


RELAYS 


D.C. COIL RESISTANCE 


3,000 TYPES 192 to 80,0001) 
600 TYPES: 0.4) to 92001) 


ALSO LARGE STOCKS OF 
DOUBLE & TRIPLEWOUND 
AND SLUGGED COILS 


SIEMENS TYPE HIGH SPEED 


CONTACTS 


3,000 TYPES : up to 8 sets 
600 TYPES : up to 4 sets 


ao So Make (M). Break 


win-silve 


M 


oN 


Be! ore-Break K) 
win-piat 
600 TYPES M). (8 
Twin-silver and Twin-p 
KEY SWITCHES 
. »>8CO Spec 


Je 


Q SPECIAL 
\) 

YX AY of parts less Pass or photo 

mer unit, | ec to 100 secs 


PP nee 


ESIGN 
ENGINEERS, ‘di 


Seamless one-piece 
METAL BELLOWS 


a a 


2 eee 


5 of - 


pert 


Combin ing the pr? ares 
compres> sion sme f b xing. 
- capable ‘ of repeat 


HYDRAULICALLY FORMED 
BY A PROCESS UNIQUE 
IN THIS COUNTRY 


FOR Automat 


change. Packles 


coolant regulation. Movement for pressure 
s gland to seal spindle in 


Dashpot or 


Reservotr 
delay device. Barometric 
rol. Pressurised cot 


high vacua 
uid expansion 
iplings where vibration 
s present. Dust seal to 

@ valves Hydraulic 


prevent ingress of dirt 
transmussion Distance 

|. Low torque flexible 
novement 


sed cabin control 


coupling. Pressure 
Pressurised rotating shaft seals 
Refrigeration expansion 
Pressure amplifiers. Dif- 
Thermostatic operation of 


Werte for I N V8 


Drayton METAL BELLOWS 


Drayton Regulator and 


static Steam Traps 
re measurements 
nper 


Instrument Co. Led., West Drayton, Middlesex 


Efficient contact between high-speed aircraft depends 
on instantaneous radio communication. Aircraft radio 
equipment is used under arduous conditions both in 
peace and war and must be available instantly throughout 
the 24 hours of a day. 


lt is not surprising, therefore, that more and more 
C.E.C. Quartz Crystal Units are being used, for this is 
the most critical component and only the best is safe 
and good enough. 


Write for list QC 50/2 (R) 


SALFORD ELECTRICAL INSTRUMENTS LTD: SALFORD 3: LANCS 


A SUBSIDIARY Of 


J 


UNITED INSULATOR 


ELMBRIDGE 


LTD. OAKCROFT 


released by the 


iron 


Recently B.BAC the 


cutterhead yet available 
B.B.C. TYPE 
Negative Feedback 

RECORDING CUTTERHEADS 


finest 


moving 


\ 


@ Ter rat sfiect reduced by 5 
@ Frequency response 2 db 50 cs 
@ Vertica | 

@ Standard mod J 


2! cm sec 


x 
icone 


iS Kes 


damping 


patterns 


types ? 


GRAM(P)I(Q)N REPRODUCERS LTD 


HANWORTH TRADING ESTATE, FELTHAM, MIDDX 


Reamp, Felthorr 


RD TOLWORTH 


| Bench-Type 


CABLE 
STRIPPER 


Specially designed for 
cables up to 3” dia. 
having solid or 
inflexible conductors 


SURBITON 


e stributors, Stock 


SURREY 


CALANEL SURBITON 


% The Bench- Type 
Stripper 1s 


Cable 
secured to 
bench or table and requires no 
skill to operate. One quick 
operation strips rubber insula- 
von, from 
diameter with- 
out scarring or nicking the 
conductors. Can also be used 
for flat twin or other types of 
cable 


easily 


asbestos or plastic 
cables up to §° 


Send for illustrated teafle: 


For wmsulated wires and flexible 


ables, up to about 4° diameter, 
ask jor detatls of the Foot- 


Operated Wire Stripper 


ronstrators 


BUCK & HICKMAN LTD. 


LONDON 
ALPERTON 
BIRMINGHAM 
MANCHESTER 
GLASGOW 


2, 4 & 6 Whitechapel Road, E.1 
264 Water Road, Abbey Estate 
29/32 Whittall 

Adair Street, | 


Street, 4 
P.O. Box 148) 
49 Robertson Street, C.2 


2 : 
Ce nhrial Africa n Sho WwCAadE 


Let the people SEE what you 
can produce by exhibiting at 
the Central African Rhodes 
Centenary Exhibition. 


Write direct t o P.O Box 974, Bulawayo, 
S. Rhodesia Telephone 5731 


JUNE 1st 
AUGUST 31st 
1953 


CENTRAL AFRICAN 
LRH ODES CENTENARY 


EXHIBITION 
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VALVES!! TUBES 
RECEIVING TRANSMITTING. MAGNETRONS KLYSTRONS. 
CATHODE-RAY TUBES. PHOTOCELLS. ETC 


rade Qua/ity British and American Make - No Doliar Expenditure Involved 


LARGE QUANTITIES & GREAT VARIETIES 
IMMEDIATE DELIVERIES FROM STOCK 


kt 
s. sez3=e"" 


(pronoun d SHE 


ELECTRONIC 
ENGINEER & STOCKIST 


Office and Stores: 


l2a, LEIGHTON GROVE, LONDON, N.W.5 


GULiiver 1399 { Overseas *‘ Shemanskee"’ London 
Telephones 


HENdon 1617 Telegrams: | Iniand : “‘ Shemanskee’ Norwes: London 


PROBABLY THE LARGEST ACTUAL STOCKIST IN ENGLAND 


WHOLESALE & EXPORT ONLY 


ARTHURS HAVE IT! 


LARGE STOCKS OF NEW VALVES 


The RELIABLE TEST METERS IN STOCK 

“AVO”" “ TAYLOR” TEST METERS, SIGNAL 

MAGNETIC DICTATING UNIT GENERATORS AND MEGGERS IN STOCK 

Leak Point One Amplifiers 

Leak Pre-Amplifiers 

» Leak Tuning Unit 

tf PrOYrCsS Report Chapman Tuning Units 

Crystal and Moving Coil Microphones 

— " { Decca Replacement Heads and Pickups 

The outstand ng success of the Dictorel vies ogee Suediaeas Antetn G5 fennbace 

Dictating Unit has necessitated the opening o Partridge Output Transformers 

new Head Offices by The Trevor-Johnstone Williamson Amplifiers 

Company Ltd at 1/4, BERKELEY STREET, Cossor Double Beam Oscilloscope wand 

PICCADILLY, LONDON, W.!I. In these com- 

modious premises will be housed Showrooms, 

the Sales Administration, Commercial and 

Accounts Departments 


Philishave 
LATEST VALVE MANUALS 
MULLARD, OSRAM & BRIMAR No. 4.5 - each. 
MAZDA 2. each. 
The Company's Techhtical Development and Postage 6d extra 
Service Department remain at 169-174, Sloane TELEVISION SETS, WIRE AND TAPE RECORDERS 
Street, London, S.W.! (Telephone Numbers ALWAYS IN STOCK 
SLOane 6198 9 and 8470) Goods offered subject to price giterations and being unsold 
The Dictore! is now assembled by the Company 
at its Knightsbridge, London, Works and is the 
forerunner of several other A.C. E.C. develop 
ments upon which the Company is engaged and EsT 
information on which will be released in 1919 


Wireless World "' shortly peors’ ARTHUR GRAY. LTD. first 


The Trevror-Johnstone Co. Lid. OUR ONLY ADDRESS : Gray House, 

14, Berkeley Street, Piccadilly, London, W.1. 150-152 Charing Cross Road, London, W.C.2 
Area Offices at Monchester, Leeds and Dublin TEMple Bar 5833/4 and 4765 

SALES ANDO SERVICE CENTRES THROUGHOUT THE COUNTRY TELEGRAMS—* TELEGRAY, WESTCENT, LONDON * 

CABLES—” TELEGRAY, LONDON ” 
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CONTROL 


In the manufacture of resistors we consider thermal expansions at high temperatures 
of widely differing materials such as ceramics, resistance wires and protective 
coatings which comprise the system. At high temperatures a balance 
must be achieved to eliminate any stress/strain relationships in the 
product at room and at working temperatures. To this end 
thermal expansions of ceramic cores and protective coatings 
are accurately measured by means of a Dilatometer. Precise 
knowledge of this fundamental character ensures maxi 
mum reliability and stability and is evidence of our 
imsistence upon 100°. efficiency throughout production 


Depending upon the duty of a 
resistor, special protective coatings 
are available 


VITREOUS - CEMENT 
SILICONE - LACQUER 

Full information on the applica 
tion of ERG Wire Wound Resistor 
is to be obtained from our London 
Sales Office 10 Portman Square, 
London, W.1 Welbeck 8114 

Type Approved for all Service Departments 

ERG INDUSTRIAL CORPORATION LTD - MATTHEW STREET +» DUNSTABLE BEDS 


& UNIVERSAL 22%) 
TEST SET 


Wi 
) 


Captive head 
terminal con 
nectors for al 
ranges 


* 


Easy to read 2 
20,000 ohms per colour dial 
volt for D.C. and 
A.C 


* 

Rotary switch 
* selects ranges 
Twoohms range clearly marked 
operated from 


Solid bakelite 
mouided case 


BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS : RADLETT - HERTS - Telephone: RADIlett 5674-5-6 


W IRFI Fss 


FERROXCUBE 


Penmnire 


Tiree 


Penne c 


FOR TELEVISION 


ment in television components, with their 
ficiency, is largely due to Ferroxcubc, the new 


‘HE impr smaller 
1 Size an jon ater 

Mul nety ) material 

The uses of Mu xcube in the production of TV 
pon main groups 


LINE ouTPuT TRANSFORMER CORES 

‘ tle television tubes 

H.T. supplies, the 

est possible efficiency has be 
erroxcube, with its low iron 

also facilitating the 

ts by means of solid, non-laminat 


with the ac 
ed for 
transtormers 


assem 


DEFLECTION COIL YOKES 
Mullard Ferroxcub res in ring form are ideal for producing th 
round deflection coils Used in this way 
nakes pessible the construction of efficient 
Q factor. In order to simplify assembly 
res are supplied cither in the form of a 
< j mi-circles, or as castellated yokes 
LINEARITY AND PICTURE WIDTH CONTROLS 
Mullard Ferroxcube y conveniently be extruded 
and tubes. In this form it is ideal for use in linearity and picture 
width controls, pr smooth control in a compact assemb!l 


into rods 


Worip 


OTHER APPLICATIONS 

In additi s in television receivers, Mullard Ferroxcube 
ng widely employed in line communications, radar, 

r alised electronic equipments. The purposes for 

s alr being most successfully applied in such 

s 


ym to its use 


filter networks, wide band transformers, 
nd pulse transformers. 


equipment 
magnetic am 


PLEASE WRITE FOR FULL DETAILS 


@ Mullard rerroxcuse 


CENTURY HOUSE 


—RADIO MAIL— 


4, RALEIGH STREET, NOTTINGHAM 


INTRODUCING 
A RESISTANCE-CAPACITY BRIDGE 
AT 30/- ONLY 


Note the following points 
i HE OSI I 
\R RANGE 


ONTINt 
NTIN 


A COMMERCIAI 


> TO 50 MFD 


D> WITH THE SIMPI 
KETAILS SUPPLIED 
ARY AFTER ASSEMBLY 
H RANGE MARKINGS, TER. 
EADY LAID OUT ON A HAND 
NG THE ENTIRI PERATING 


THIS 'S THE FIRST TIME THAT AN INSTRUMENT 
OF THIS CALIGRE yr pees AVAILABLE AT SUCH 
a ce 


TH ALL ENQUIRIES PLEASE 


OVERSEAS 3¢ EXTRA 


wc. 
MF376 


SHAFTESBURY AVENUE LONDON 


| RCA TRANSMITTER TYPE ET 4336K 


We available for immediate 
delivery a limited quantity of the 
RCA ET 4336K transmitter. These 
are absolutely brand new and in 
original packing cases. In superb and 
ex-factory condition and guaranteed 
perfect in every detail. 

Also RCA Transmitters Type ET 4336 
reconditioned and in perfect working 

| order. 


have 


Every Transmitter is air tested prior 
to delivery and is complete with all 
working Valves, Resistances, Fuses, 
Aerial Insulators and instruction 
book. 
WILCOX GAY Variable Frequency 
Oscillators and Crystal Multipliers 
can also be supplied with the above 
transmitters. 
Speech Amplifiers : (British made) with 500-ohm 
output suitable for use with above transmitters. 
ET 4336 Spares: We carry very large stocks of 
essential maintenance spares and invite enquiries. 


VALVES ET 4336 Series 
tres 


for available in large 


quant 


? eae note the obove transmitters can only be upplico 
for export. 


Mc ELROY-ADAMS MFG. GROUP LTD. 


Haiherarte: suntealion 


Ey pment 


46, GREYHOUND ROAD, LONDON, W4 


Cebies : Hellicra’t, London Phone : Fulham | 1 38/5 
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COLDFIELD 
ALEXANDRA 
PALACE 


Contribution 
is “BETTER 
AERIALS" 


Month by month the reputation of 
TELECRAFT TV Aerials grows. Our 
wide range of types to meet the needs of 
all ‘“‘to the extreme fringe,’’ are famous 
for reliability, selectivity and durability. 
TELECRAFT Aerials are supreme at any 
Why not satisfy your 
customers with TELECRAFT |! 


distance. 


There is a TELECRAFT AERIAL for every 
contingency — indoors or out. 


BETTER THAN ANY —CHEAPER THAN 
MOST. 


Ask your Dealer about TELECRAFT. 


Contact your Send for 


Dealer Descriptive 
and insist on Literature 


THORNTON HEATH, SURREY 


Tel.: THOrnton Heath 1191-2-2 ‘o) 


s:—BIRM NGHAM SCOTTISH ENQUIRIES: 
MANCHESTER LOUIS GRACE, 28 Langside Place 
. lasgow, S.! 


THING Giffnock 2992 


HERE ARE THE POINTS 
THAT REALLY COUNT! 


1 Fast rewind and forward run-—-essential for 


easy cueing 


Three motors to obviate use of friction drives 


often the cause of ‘wow’ and “ flutter "’ 


Higt grade Record Play Back Head with 


mu-metal laminations and accurate gap tc 


make possible a frequency response of 50 c.p.s 


to 10,000 c.p.s. at 7)" sec. with a good amplifier 


Twin track heads to cut tape costs in half 


and double recording time per ree! 


Electro-Magnetic Erase Head for low tape 


ose and to enable one track to be erased 
without affecting the other when two record- 
ings are made on a single tape 


The LANE 
TAPE TABLE 


iS THE ONLY MACHINE 
OFFERING ALL THESE FEATURES 


at the Low Price of 


£16 10.0 


Write for Leaflet and name of nearest Dealer to 


VERDIK SALES LTD. 


17, Shaftesbury Avenue, London, W.|I. 
Phone: GERrard 8266 
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FIRST eG! oo... cctau toe tubes titties 
igie | JN 2. Hereis Your Twe-ValveTranslator 
w& 1948 We gave you wire recording utilising a gramophone motor 

% 1949 We gave you talking books for the Blind 
w& 1950 We gave you tape recording utilising a gramophone motor 
% 1952 We give you now for the FIRST TIME in MAGNETIC RECORDING 

A Tweo-Valve Translator 


By clever circuitry we have produced for you a 2-valvetranslator which supersedes 
costly amplifiers and saves you needless expense. This unique translator will 
3 magnetically record from any microphone or pick-up. This unique translator 
‘ will playback from any make of recorder. !t will (without electrical connection 
You can magnetic record, using your gramo to telephones) record 2-way conversations. It will playback into business 
phone motor as a drive and the amplifier within intercom. systems. !t will playback into cinema or wireless relay systems. 
your radio as the tape ampiifie Conversion Kit 
readily meets meme areas var ron arabe il ama The translator has both audio and a radio frequency outlet so that any radio 
ne EEN Gre PASE POTTER: receiver tunable to say 900 metres can boost the output to greater volume if 
desired. This wonderful new TWO-VALVE TRANSLATOR CHASSIS costs 
only £1210 - ready for use on 230 A.C. Other voltages to order 


The Diamond Tape Recorder Recording playback and erase heads for home assembly 
Two speeds (Diction 2 hours Bandeau Type 74 pair. Record playback and erase. Kir 
contains all parts and instructions 

Cassette Type 30 -. Contains both record playback and 
Fast forward wind and fast erase heads in one housing. The hoads can be changed about 
rewind Strongly built for hard according to tape direction (erase should precede record 
head). Gaps are adjustable. Cores are stacked mumeta! haif 
width for 2-way tracking. Bobbins ready wound Hi or Lo 
conventional amplifier or the mpedance to choice 


Music | hour) Twin tracks 


work Can be used with any 


ransiator. €25, including choice 
Oscillator coils 66, For generating 45Kc supersonic bias 


current and erase current. Primary and secondary win dings 
EMA, G.E.C for Hi or Lo impedance heads 


DISTRIBUTORS FOR JUDGE INDUSTRIES _ Phone ILF 2066 
ARK a DI f MAN 783 ROMFORD ROAD, LONDON, £.12  ““aspemment only.” 


of tape, Diamond, Scotch Boy 


——M. R. SUPPLIES LID.) EWU Na) Tae VA Vaal a 
ema eE ¢/GHTWEIGHT EARPHONE 


og a? r- mg = Sey The new Amoplivox E.4 Earphone 
24 10 . vos has been primarily developed [or 
use with office dictating machines 
eo yA te ange . industrial equipments and hearing 
218 ‘ t 7, . ards where a highly sensitive 
WiOM DUTY RECTIFIERS ‘ ph 40% Hightweight, miniature receiver 
- . . ‘ Ss needed 
228 Vv . ; Available in OC. resistances 
2-2000 ohms frequency 100 
€.p.8 diameter 835 
s ; Ke tod0Me® Modula , awitche orn depth .420° ; weight 4 oz 


AM PLIVOX uD 


2 Bentinck Street London, 


GEC MINIATURE CRYSTAL CALIBRATORS 
4 


BLOWERS 


@EC ONE-THIRD HP MOTORS 


£6 184 nw" o> rahctiowAl worms 1 sa 3 . POLYTHENE 
476 te Le) Ae, HOOVER SP202, SHADED POLE MOTORS” - H. F. EQUIPMENT 
>A. SPEAKER UNITS (cou prees ea ray eee Ly “theme hl (AMBYTHENE BRAND) 
perfect. O6 stiscuea y ‘ cOitl FORMERS 
AMMETERS jeans. me t , With R 
AO, (or fi DIAL rueRMOMETERS \ akeitin incomes Ges. Weak CHOKES 
wt . a STAND-OFFS 


am tod 
47? 6 . 
IMMERSION hi MPs ~ “ ’ German version. Can bx one 


r x F124 ¥, DAG operation ~ dort partons 15:4 FEED-THROUGHS 


ule 376 
OM-METERS. Two dire eating on 100.000 ohms Ip neat Send for Particulars and Samples 


ea sin caveat fe AMPLEX APPLIANCES (KENT) LTD. 


ft with Sa 


oly gy tag FS yh omy a Agr si 19 DARTMOUTH ROAD, HAYES, BROMLE™ KENT 
a Rail deapatah charge relates to Eugiand and Wales only (RAVensbourne 553!) 
Al iries to 
M. R. SUPPLIES Ltd., 68 New Oxford Street, London, W.C.1 nt apg nc 


dates pn ANTEX LTD., 3, TOWER HILL, LONDON, €E.C.3, 


Wrretess Wor_p 


SEE FOR YOURSELF 


with our — 


MODEL 1950 AUDIO FREQUENCY WAVE ANALYSER 


This instrument gives a continuous visual 
presentation of the audio frequency spectrum 
showing in amplitude and frequency the harmonic 


and noise components present in an applied signal. 


It is compact and transportable, moderate 
in price and invaluable where ease and speed of 


operation are the governing factors. 


for details write to:— 


INDUSTRIAL ELECTRONICS 


Makers of Industrial Controls and Precision Instruments 
99, GRAYS INN ROAD, LONDON, W.C.1. Phone: HOlLborn 9873 


Penk > Recognised as the Most Reliable Valveholders 


fe B76 Valveholders 


sia oe Vy - ce eae are now available moulded in:— 
( : Sor \%s' Valves Om Phenol Formaldehyde (8 (ack). 
ai we , Nylon loaded Phenol Formaldehyde 
3 | . (Natural Brown). 
P.T.F.E. 
and now MYCALEX. 


& 


f 
ij 


SKIRT No 5 
Anti-Microphonic Base © A CYRIL FRENCH LTD., 
"High St., Hampton Wick, 
Middlesex. KIN. 2240. 


nufacturers’ Enquiries: THE McMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY 
ASHTEAD 340! 


Wire: Wortp uty, 1952 
” IRE F J 


WE HAVE BEEN APPOINTED MAIN DISTRIBUTORS OF ALL “LINCOLN” 
PRODUCTS AND ALL TRADE ENQUIRIES SHOULD BE SENT TO US 


inst RELEASE OF THE THE —— OSCILLATOR COIL 


LINCOLN” HI-FI AMPLIFIER 


= Completely enclosed in 
— Neosid former en- 

\ suring minimum external 
, , . field Unusually good 
valv ves ei ITHER AS OD - ie 4 waveform with maximum 
ETRODES—outputs > — amplitude at 45 Kes 
10 watts being obtarr Lettered tag pane! 
spectively connections and one 
Both TREBLE AND BA F hole fixing. Overall size, 
° JT Controls . n jin. x Thin. a tin. only, PRICE 126. Pose 

The amplifier ‘ packing 6d 


Las 
_ 


t outp 
12 dbs 

back on both triode and tetrode IN STOCK 
connection 
Wich controls set for level response EVERYTHING for 
Tetrodes 16dbs. 32¢s-2BKes the Williamson & 
Triodes OS dbs. 4S5cs-l3 Kes Garner Amplifiers 
16dbs. 22¢s-20Kes 

a The circuit employs four valves Full range of 
= = (including a double triode) and ful WHARFEDALE 

wave rectifier SPEAKERS. 


Power supplies : 200-250 v. 40/60 ** LINCOLN" 


c's A.C. at 60 warts The new Scophony 


THE “LINCOLN” PRICE (as illustrated , it Hey ADAPTORS 
OSCILLATOR UNIT 


oaxial plug £18 18 - &/@ Each. Post 3d 
A complete Oscillator unit giving high 
or low impedance output at about 
ee, 45 Kes. utilising the LINCOLN 
Oscitlator Coil. Virtually free from 
) herman! ics and radiation Complete 
7 with 6BYW6 valve (Noval 6V6) and 


250 vat 30mA. and LT. supply of 29 HIGH HOLBORN, LONDON, W.C.1 


6} ¥. 045A. PRICE €2 10 EL.: HOLBORN 623! 


MEW Lists” =~ 4 


NOW AVAILABLE (ISSUED TO THE TRADE ONLY) 
Car} 52 All about A.W.F. L/S Cone Assemblies” for 
is a new illustrated leaflet on our repairs to speakers in your own workshop, and an up-to-date 


Repairs price list 

T4/S2. “Full details of all components, etc., for the View 
RIBBON an MI M TURE Master "’ et giving the new nett and retail prices 
CL/4/$2. Comprehensive Valve and Component List.” 


PICK-UPS OVERSEAS AIR MAN POST PAID ns 
and 3-SPEED A.W.F. RADIO PRODUCTS 


TATLER CHAMBERS THORNTON ROAD 


TRANSCRIPTION TURNTABLE | _ BRADFORD vonxs 


Cables ond Grams. “ Testabe "’ Brodford 


CHASSIS = amen 


wenn CORR RRR ERE EERE EEE REESE SESE EEEERESS ES SOE SESE REED EE ET 


TRANSFORMERS 
COILS 
CHOKES 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE DEAF AID TRANSFORMERS, PICK-UP 
CLOCK AND INSTRUMENT CO'LS, ETC 
RADIOMENDERS LTD. 

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
IVINGSTONE 226! EST 1933 


‘ The ignoran! are easy to live with ; the educated 
even more so, bul—-against stupidity 
Dummbeit) the gods themselves struggle in vain 


TRADE ENQUIRIES INVITED 


However, ** Reproduction of Records” 


is still available, price 3/11 post free. 


J. H. BRIERLEY Gramophones and Recordings LTD 
KIRKBY TRADING ESTATE, LIVERPOOL 


Tertrrrrrriiiitt TTT tit POPP PPO O TCC r reer 
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. SOUND EXACT 
EFFORTLESS 
TUNING 


The S.L.8 Spin wheel drive gives easy 
control through a ratio 24-1. Fitted 
with constant velocity coupling, it 
eliminates strain on the Condenser, 
providing mechanical and _ electrical 
isolation from vibration and noise. 


Complete with 3-band glass scale 9in. 


ROE So eS 


tlin. Printed short, medium and 
long wavebands with station names. 
Scale length in. Supplied with 
florentine bronze escutcheon 


PRICE 276. 
SV NON-RESONANT SAND-FILLED S.L.5, similar but fitted with reverse 
CORNER BAFFLE vernier drive, gives ratios of 18-1 


search and 50-1 reverse vernier. 
2 | 2  &. 2-2 PRICE 26/6. 
As a collateral to the complete range of . = aa 
eplacement Scales calibrated to Copenhage 
Tuner Units, Amplifiers and Pre-amplifiers pac TE i omg ise 
offered by Goodsell, they now introduce Airplane Drive 2/3 retcil Full Vision Drive 2/9 retail 
Corner Baffle Assemblies for 8", 10” and 12” Squareplane Drive 2/6 ret S.L.8 ot S.L.5 Drive 4/6 retail 
Loudspeakers. The model shown is for 
8” or 10° units and is constructed of 
specially hardened veneered board, finish 
is light, dark, medium or reproduction oak 
or mahogany—hand french polished. 
Specification: 36° high 22° wide, 5° wings 
Wall Space 21” each side of corner. Volume 44 
cubic ft. Density 2.8 gms. per centimetre. 
Wings, Front & Lid have }° cavity for sandfilling 
Sub-Baffle for 8° or 10” unit. S$ Oo N 
Price £12-12-0 List 
sa titninstsaatin BROS. (LONDON) LIMITED 
B.K. PARTNERS LTD., 229 REGENT ST prt hace OT ey ins ce yp 
pew ad acl Telephone: Croydon 2754 
Telegrams: Wa'lfilco, Souphone, Lond 
LONDON, W.1. Telephone REGENT 1267 


DISTRIBUTORS FOR GOODSELL SOUND. 
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Come to Classic for “The Classic Service 
We will ship to any part of the British Isles and abroad All goods advertised are normally available from sto 


AMPLIFIERS AND HiFi EQUIPMENT TAPE RECORDING EQUIPMENT VIEWMASTER COMPONENTS 


Leak T 12 with Contro ié¢ WVB 200 S V Chassis 
Witlhamsen (Goodse is WB 10! Chassis Supports 
Gud ee awe hs WB 102 TB and P Chassis 
Quad Padio Feede WB 103 Mains Transformer 
Leak Radio feeder U Tapes, Scotch Boy, GE 03A Auto Transformer 
Chapman Radio Feede Bradmatic Heads 6RP 04 Smoothing Choke 
PICKUPS AND PICKUP HEADS Bradmatic Heads 5RP 105 Loudspeaker 
- aan nenged ng Ar 300 Pre-Amplifier chassis 
oflec ogra ape Vesk ’ 

Reflectosraph ong sie _ ae Wane ormer 
Bradmatic Place Corls, eact 7 Le TrEnsermer 
Bradmatic Oscillator 08 Scanning Coils 
Bradmatic Mumeta 109 | Focus Magner 
Bradmatic Guide Pillars 10 Width Contro 

Itt Boost Choke 

2 Tube Support !2in 


Bradmatic Bias Re). un 

Bradmatic Set of Cir 

Resto Ribbon Microphon 
Leak Pickup diamond stylus seghoeege WB Conversion kit 
Senuaionahe Super Lightweight ae > Wearite Coils. H'M. K’SHTS 
MOTORS AND AUTO CHANGERS nv Tec c 


Conneisseur )- speed 
Plassey Auto change 
Collare }-sp. 8 recor 
Collaro Single sp. SP 
Decca } speed f 
Decca Decalliar 


Simon S:mphonic Mode! 28 £60 
Sound Mirror, cable 

Seund Mirror, Portable 

Bradmaster, Tape Desk 

Microphones, Acos, from 


esacoeces 
weesss 


wa 


Acos GP 20 Sed Head 
Aces beads, Sed of LP 
Celtare Pickup Arm 
Collaro crystal dua! purpose 
Collare Magnetic Head 
Decca Pickup Arm 

Decca Magnetic Head 
Garrard Pickup Magnet 
Leak pr amg ruby stylus 


eunwweeeooow 
eoeecoocooooeooeeoooso 


Tape Recordin nd H 


eee-weooesev 


Condensers 


Morganite Resistors 
TELEVISION Morganite Variable Resistances 


olvern Ped (Set 6) a 
Westinghouse Rectifiers 36 EXT 100 €! 
Westinghouse Rectifiers 14 A 86 éi 
HIRE-PURCHASE Tern . Westinghouse Rectifiers 14/0 36 
Trin Auearem Westinghouse Rectifiers WX 3 
Chancery attachment Viewmaster Enthusiast ‘ A —_ en yr = aa 

what you want in sto > estinghouse ectifiers 2 
SPEAKERS AND UNITS Westinghouse Rectifiers 36 EHT SO €1 


Complete Set of Viewm 
ponents 


eooececocee 


Goodmans Audiom 6 6 TCC Condenser Type CP5SQO 
Goodmans Axio 6 by return of Post end for our TCC Condenser Type CPSSVO 
Decca Corner jo 0 Tce Condenser Metal pack CP47N 
Acoustical rner t @ Cathode Ray tubes al! types available Valves Wearite RF. Choke 

Decca :-F abinet @ for Viewmaster from stock Cabinets, Masks Bulgin Parts Prcvoo Hee set) 

Tannoy >» Ce e 10 66 and Engraved Knobs Belling Lee Conn. Unit and Fuses 


Couvnwsenuw-o@eneen4 @ 


SHwOSeeeeeeoeeauvisooweooeeoeeoeeeeeeoeoe 


The Classic Electrical Co. Ltd. “THE HI-Fl TELEVISION SPECIALISTS” 


352/364 Lower Addiscombe Road. Croydon, Surrey Telephone: Addiscombe 6061 2 


The Finest Heedle WARD LOCK’S BOOK OF 
fer yourKadiogram | PRACTICAL 
THE GOLDRING | TELEVISION 
ACOUSTIC by T. J. MORGAN, AMLELE 


od by H. Faulkner, C.M.G., B.Sc... M.1.BE 
| wf ILTERED ag dee. erp ting aman gta 
unates Needle Chang A handbook intended for everyone interested in the 
Rotten TYPE $6 practical side of televison, explaining in non-technical 
language the “how” and “why” of television trans- 
mission and reception in relation to the principles of 
electricity and radio technology 
Diagrams 15 Pages of Photographs. 
OF ALL BOOKSELL™RS 18%. 


WARD LOCK 


9 * 
WEL | apn9.1s-67,R-898 ARN-s, 
ARC-1, ARC-3, ART-I3, 
rer | BC-221, BC-348, SCR-S22, 
ee Bi } MN-S3, MN-6l, RA-1, 
The anid ong | MN-31, MI-32, ARN-7, Head- 


. PrOELITY 


) N sets. MV ~s , . “hol 
RECORD PLAYER The Re ees iy oe The any F .». ct like , Cannon Ampheho 


plugs, 274-N, ARC-5, Dyna- 
motors, Test sets, “TS-" or 


surplus “1” prefixes 
State condition and Best Price 


ERWIN SCHARF | radio | Aircraft Radio 


parts. industries, Inc, 


GOLDRING PRODUCTS - 85 St. John Street, New Haven, 


> . , 
49-51a De Beauvoir Road, equtpme ne Conn., U.S.A 
London. N.! Tel.: Clissold 34346 
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HIGH AERIAL EFFICIENCY 


eoee ENSORES 


The Aerialite range of television aerials has been designed to give the highest Aeriai 
efficiency in terms of gain, bandwidth, front back ratio and directivity. These are vital 
characteristics which govern the quality fy r television picture no matter how 
efficient the receiver may be 

The mechanical construction of the Aer of television aerials is 
high standard as the electrical performance Connecti 
and metai parts are treated with @ protect 
conditions Highly stressed parts are of 
ong and trouble free life 

The Mode! 63A folded dipole, three element has a forward gain of 
6 dB, a front back ratio of 29 dB and an acceptance angie of 90°-——these characteristics 
plus the broad bandwidth provided by 


the ided dipole construction ensure good 
eception in ** fringe '' or *' difficult '' areas 


Aerialite 
A S$ 


alite range of the same 
nm points are fully waterproofed 
ve finish to withstand the worst climatic 


adequately robust construction to ensure a 


rial (iMustrated 


range include 

television, radio and car aerials, coaxia 
plugs and sockets, connector boxes 
R.F. cables and other accessories 


AERIALITE LTD. 


carnnieeenesaiaiad 
WIWESTINGHOUSE|G 


METAL RECTIFIERS 


\\ 


WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 82, York Way, King’s Cross, London, N.1. 
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sign guarantees life and trouble-free 
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200 250 volts 
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BIRMINGHAM SOUND REPRODUCERS LIMITED 
Old Hill, Staffs 


Tel: Cradley Heath 6212/3 


Wireles BSS 3 World 


RADIO, ,.& V¥tsero nm 
AND 1. eeeeences 


42nd YEA OF PUBLICATION 


Managing duo HUGH =. POCOCA, «.e.e. 
Ediuor H. F. SMITH 


JULY 1952 


In This Issue 


EDITORIAL COMMENT 

FAULTY INTERLACING. By G. N. Patchett 

EQUIPMENT FOR SOUND REPRODUCTION 
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Warreless 


E should all feel flattered by the attention 
that our legislators have of recent months 
paid to radio, and to broadcasting in par- 
But sometimes we could wish that more of 
them had taken the trouble to acquire the smatter- 
ing of knowledge that seems essential before any 
application of our art can be rationally discussed. 
Summer Schools are much in vogue nowadays; 
would it be vain and fruitless to suggest an inten- 
sive course on “ What a Young Politician Ought to 
Know ”’? 

These thoughts may seem ungracious, coming so 
soon after the display of so much oratory, so much 
learning and wit; indeed, of so much sheer wisdom 
and sound common sense on the future of British 
broadcasting. But, unfortunately, all too many of 
the ideas and proposals of our political orators have 
been marred by failure to take into account some 
crucial and fundamental technical factor. Those of 
them who enjoy the advantage of having technical 
advisers ready to hand do not seem always to seek 
their guidance. 

Too many inexact parallels have been drawn. To 
compare broadcasting with such mediums of com- 
municating intelligence as the Press leads to very 
woolly arguments. Theoretically, the possible 
number of newspapers is unlimited, while the 
number of radio channels is in theory, and still more 
in practice, distinctly limited. That leads us straight 
to the thorny question of monopoly, which, at any 
rate in regard to the means for disseminating ideas, 
politicians of all colours agree is at least suspect, 
if not actually an evil thing. But all radio communi- 
cation is inherently monopolistic. Presumably the 
word “monopoly” should, by its derivation, not be 
qualified, but we may be forgiven for saying that in 
fact every holder of any kind of transmitting licence 
enjoys a limited monopoly either of spectrum space, 
time, spatial coverage or a mixture of all three. The 
sturdiest individualist, if he knows anything about 
radio, will never press for complete freedom of the 
echer. 

During the debate on the broadcasting White 
Paper in the House of Lords, one of the speakers 
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tried most eloquently, but, judging by later speeches, 
rather unsuccessfully, to dispel the idea that the 
monopoly bogy could easily be laid by legislative 
action. But, so far as we can remember, the poli- 
ticians’ attention has never been directed to another 
sedulously fostered misunderstanding—the idea that 
competition between B.B.C. “ regions” will lead to 
better programmes. How that can be we can never 
see. As things are, the broadcasting service is barely 
adequate for full national coverage and listeners hear 
only the stations of their own region. That being so, 
the various regions cannot effectively compete for 
the interest of those living outside their areas. 
Finally, to point the moral, here is a story that for 
our present purpose at least ought to be true. A 
cryptic statement in Parliament was made nearly a 
year ago on a “ new ” system that should be considered 
before any decision was made on v.h.f. broadcasting. 
It is now rumoured that the mystery is solved; that 
the system in mind was in fact that described else- 
where in this issue under the title “ New Kind of 
V.H.F. Propagation.” Readers can themselves judge 
the applicability of this “system” to broadcasting! 


Guardians of Our Jargon 


LETTER printed on another page reminds us 

that the B.B.C. is the guardian over something 
more than the tongue that Shakespeare spoke. The 
Corporation should exercise some sort of internal 
censorship over its use of the jargon appertaining to 
radio—its own medium of distribution. We share 
our correspondent’s doubts over the need for (and 
precise meaning of) “pre-recorded.” And other 
radio-linguistic crimes have been committed; we have 
heard talk of “broadcasting from taxis” when 
“ radio-telephony” was meant. But happily the 
supreme contradiction in terms “broadcast to the 
B.B.C.” (of a report received over a point-to-point 
channel) seems to have disappeared. 

“ Broadcasting” is a good word, coined in accord- 
ance with the best usage of figurative English. The 
B.B.C., in whose title the word appears, should be 
the last to lend themselves to its corruption. 
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Faulty Interlacing 


Diagnosing the Trouble: How it can be Cured 


By G. N. PATCHETT,® ph... BSc. AMILE.E., M.LR.E. AM.Brit.LR.I 


now universal practice to transmit an inter per cent, > se two figures are examined at a 
laced picture in order to reduce the transmitted suitable distan it will be found that the lines show 
bandwidth for a given number of lines. In theory up more distinctly in (b) than in (a). If the lines are 
it is Quite an easy matter to design a receiver which moved so that they are approximately 30 per cent 
will produce a correctly interlaced picture. Unfortu from equal spacing, two lines touch and Fig. l(c 
nately in practi his is far from the case and, in s obtained—the lines are now much more pro- 

there are few receivers which nounced. If no interlace takes place the result is as 
rrectly interlaced picture. Many shown in Fig. 1(d) which is vastly different from that 
oncerning the “ lininess” of a 405 f Fig. Ila 

incorrect interlace, or complete Fig. 2 shows the difference between a portion of a 
the latter case the picture be- orrectly interlaced raster (a) and one with no inter- 
02-line picture, but with rather lace (b), the only difference between the two photo- 
\ition since each line is a com graphs being a change of time base and synchronizing 
different lines, superimposed separator hese photographs were taken on a syn- 
picture is correctly interlaced chronized raster but with no modulation and the fly- 
ts of one set belonging to each frame back is, therefore, clearly visible. The difference in 
between one another and be equally spaced the “lininess” of these two pictures is very obvious 
obtain correct interlace the line time base Fig. 3 is another set of two photographs, (a) being a 
articular, the frame time base must be accur- correctly interlaced picture and (b) a picture with a 
chronized to the line and frame synchronizing _ little or no interlace, the only difference in this case 
espectively There is a natural tendency for being a change in the frequency control of the time 
frame time base to be synchronized by the line base. The photographs are a portion of the “ picture” 
so that the frame flyback starts at the end froma pattern generator. Not only does the interlaced 
line instead of half-way along it, as should be picture show less line structure, but also gives the 

ve case for odd frames. As a result of this one would appearance of better horizontal definition. 
expect that either a correctly interlaced picture would In practice complete lack of interlace does not seem 
be obtained or else a picture showing complete lack to be common but a “pairing” of the lines occurs. 
of interlace.. In practice this is not the case. Most Fig. 4 shows the difference between a correctly inter- 
sets which fail to interlace correctly do attempt to laced picture at (a) and a “ paired” or partially inter- 
interlace, but the lines are not equally spaced. Com laced picture where the lines are unequally spaced as 
plete lack of interlace does not seem to be common at (b In this case the error in spacing is only about 

Before discussing the reasons for failure to interlace 20 per cent, but the difference in line structure is 

is important to see the difference produced by a quite apparent. Not only is a “liny” picture pro- 
picture with correct interlace and one with only partial duced, but the vertical definition is reduced 
interlace. In Fig. l(a) 1s drawn a set of lines corre Having now seen the importance of correct interlace, 
ponding to a correctly interlaced picture. The width — we will look at the problems involved. The synchro- 
of the line is about 70 per cent of the total space so nizing of the line time base from the line synchroniz- 

portion between the lines is approxi ing pulses is comparatively easy and no more will be 
of the line spacing. If the lines said about this. In order to obtain correct interlace 

ey are approximately 20 per cent the frame time base must be accurately synchronized 

Fig. 1(b) is obtained. The result to the frame synchronizing pulses. The only differ- 

dark lines is now increased by 6( ence between line and frame synchronizing pulses 1s 
that of duration, the line pulses being 10 micro- 

seconds (taking round figures) and the frame syn- 


mportance 0 re terlace : | rrect inter b) appr 20°. from correct inter- 


from 
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Showing the effect of lack of interlace on a portion of 
unmodulated raster : (a) correct interlace ; (b) no inter- 


lace 


3. Showing the effect of lack of interlace on a portion 
2 test pattern : (a) correct interlace ; (b) no interlace. 


Showing the effect of partial interlace : (a) correct 
(b) partial interlace (about 20°,, from correct 


g. 5. Waveform during the frame synchronizing period 
(a) even frames ; (b) odd frames. 


hronizing pulses 40 microseconds. The frame 
synchronizing period of the signal transmitted by the 
B.B.C. consists of eight such frame pulses, extending 
over a period of four lines at the end of each frame 
Since the picture is to be interlaced, the frame puises 
on odd and even frames must be differently spaced, 
relative to the line synchronizing pulses, since the fly- 
k must occur after only half a line in the case 
he odd frame 
A photograph showing the even (a) and odd (b 
frame synchronizing periods is shown in Fig. 5, 
actually taken using a pattern generator producing 
synchronizing signals to B.B.C. standards. For correct 
interlace the frame time base must be synchronized to 
the start of the frame synchronizing pulses or with a 
fixed time delay from the start which must be identi- 
al on odd and even frames. It is the purpose of the 
frame synchronizing separator to produce a suitable 
triggering pulse related in the above way to the frame 
pulses. The first requirements of a frame synchroniz- 
ing separator is, therefore, that it must produce a 
pulse with a fixed time delay to the start of the first 
frame pulse. In order that the synchronizing shall 
take place accurately it is desirable that the pulse 
hould have a sharp leading edge. The reason for this 
shown in Fig. 6. If the pulse has a sloping edge 
as shown in (a) then changes in a magnitude of the 
pulse, or in the triggering voltage of the time base, 
cause changes in the instant of triggering, and syn- 
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chironizing is poor. If, on the other hand, the pulse 
has a sharp leading edge as shown in (b), changes in 
the magnitude of the pulse, or triggering 
within I alter the instant of 


voltage 
large limit do not 
triggering 

It is often stated that so long as the time base ts 
triggered correctly, by the sharp leading edge of the 
pulse, correct interlace will result. Further, it 1s said 
that if the brilliance is turned up, correct interlac« 
may be checked by noting whether the flyback line: 
are correctly interlaced or by noting whether there ar« 
two flyback lines starting approximately half a line 
apart. This is totally incorrect. The frame time base 
may be correctly triggered and interlaced on flyback, 
but this guarantee that the scan will be 
correctly interlaced 

One convenient method of checking interlace is to 
feed the X and Y plates of a cathode-ray oscillograph 
from the two time bases and increase the frame deflec- 
tion so that the lines are opened out and clearly visible 
Fig. 7 shows a result obtained in this wavy, (a) being a 
nearly correctly picture and (b) a non 
interlaced picture, as regards scan. It will be noted 


does not 


interlaced 


£ RROK 


NSTANT OF TRIGGERING 
INSTANT OF TRIGGERING WITH SMALL PULSE 


wiTH LARGE PULSE 


TRIGGERING VOLTAGE 


NSTANT OF TRIGGERING 
WiTH LARGE AND SMALL PULSE 


Fig. 6. Diagra 


Puise without a shorp le 


g the possible error caused by a sync 
fing edge 


(a) interlaced flyback 
and non-interlaced 


= 


FLYBACK 


DIRECTION 


DIRECTION 


that in both cases two flyback lines can be seen starting 
ipproximately half a line apart and that the flyback 
is identical in both cases. This means that the fly- 
back is correctly interlaced in both cases, while only 

4) is correctly interlaced on scan. 

In other words, interlacing on flyback does not 
ensure interlacing on scan and, of course, it is only 
the latter which is important. In most cases, but not 
ill, the flyback is interlaced correctly and it is the scan 
where only partial interlace occurs. This means that 
some difference must occur between odd and even 
frames, at the end of flyback or at the start of the 
scan. The magnitude of the difference to cause in- 
correct interlace may be very small and therefore 
impossible to detect on a normal cathode ray oscillo- 
graph. Suppose that the interlace on scan is 20 per 
cent out, 1.e., the scan of one frame is moved by one- 
fifth of half a line from its correct position, or one-fifth 
«50-10 microseconds. The time of one frame is 
1/50th second, or 20,000 microseconds. Thus the 
percentage change to produce the above error in inter- 
lace is 10/20,000 « 100 per cent= 0.05 per cent, a very 
small amount. Before discussing the reasons for this 
lack of interlace on scan, two common synchronizing 
separator circuits will be examined. 

Probably the most common frame synchronizing 
separator is the integrator circuit, consisting, in its 
simplest form, of a series resistor and shunt capacitor. 
During the pulses the capacitor charges through the 
resistor then discharges in the period between pulses 
During the period of normal line pulses the space 
between the line pulses is nine times the period of 
the pulse, and hence the voltage across the capacitor 
is small since the charging time is small compared 
with the discharging time. During the frame-pulse 
period (see Fig. 5), the pulse time is four times the 
space between pulses, and the voltage across the 
capacitor rises because it is being charged for a 
longer period. In Fig. 8 (a) is shown the effect on 
even frames, and in (b) the effect on odd frames, 
both these oscillograms being taken on a special 25- 
c/s time base. In Fig. 8 (c) is the result when taken 
on a 50-c/s time base, which gives approximately the 
superposition of (a) and (b The time constant used 
for (c) is not quite the same as that for (a) and (b). 
Chree important things should be noted in connec- 
tion with this frame pulse 


a) There is no sharp leading edge, the curvature of 


the leading edge depending on the tme constant used 
in the integrating circuit 


b) The start of the pulse is not identical in the 


case of odd and even frames ‘his is due to the fact 
that there is a different voltage across the capacitor at 


+ 
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Frame pulse produced by integrating circuit 


Fig. 9. Frame pulse produced by differentiating circuit 


base) 


the start of the frame pulses in the two cases. In the 
case of even frames (Figs. 5 (a) and 8 (a) ), there is 90 
microseconds between the last line pulse and first 
frame pulse, whereas on odd frames (Figs. 5 (b) and 
8 (b)), there is only 40 microseconds. The difference 
in this starting level is easily seen on examination of 
Fig. 8. By suitable choice of component values and 
by suitable amplifying and limiting this error can be 
made very small 

c) The end of the pulse is very different for odd 
ind even frames, due to the differences which occur 
it the end of the frame pulse periods (see Fig. 5). 
Although this has nothing to do with the triggering 
of the time base it is important as regards interlace, 
as will be shown later 

These differences are not present when the circuit is 
used on American television signals since a series of 
equalizing pulses is transmitted before and after the 
frame synchronizing pulses. 

Another fairly common circuit is the differentiating 
circuit. Here a change in the position of the pulses 
relative to the zero line takes place, due to the dif- 
ferent d.c. components of the line and frame syn- 
chronizing When the pulses are passed 
through a differentiating circuit having a suitable time 
constant (say 40 microseconds), results as shown in 
Fig. 9 are obtained. In these figures negative-going 
synchronizing pulses are fed to the differentiating cir- 
cuit in order to obtain a positive output pulse. Fig. 
9 (a) is for even frames and (b) for odd frames, both 
these being taken on a 25-c/s time base, while (c) is 
the approximate superposition of the two given by a 
s time base. Before this output can be used to 
synchronize a frame time base it is usually necessary 
to remove the line pulses by a suitable limiting cir- 
cuit, cutting off below, say, the line AB. It will be 
noted that in this case:— 

a) A sharp leading edge is produced which is much 
better for precise triggering of the time base. 

b) There is a difference between the height of the 


pulses. 


»U-C 
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(a) even frames ; (b) odd frames 


(a) even frames 


(c) even and odd frames (50-c's time base) 


(b) odd frames ; (c) 


ven and odd frames (50-c/s time 


pulses on odd and even frames (due to the different 
voltages at the start of the pulses). This must occur 
since the voltage obtained in this case (which is that 
across the resistor) and that obtained by the integrator 
circuit (which is the voltage across the capacitor) must 
add up to the input pulses. This slight difference may 
be important in some cases 

(c) Again, the trailing edge is quite different on odd 
and even frames, and may cause failure to interlace on 
scan, as will be shown later 

It was noticed that when both of these circuits 
were used correct interlace did not occur unless the 
time base frequency control was adjusted very care- 
fully, and it was therefore decided to see if a reason 
for this failure to interlace could be determined. 
There are many types of time base circuit and an even 
greater number of variations, and, therefore, the fol- 
lowing investigation was limited to the popular block- 
ing oscillator circuit and a thyraton time base circuit. 
A commercial pattern generator was used, giving true 
B.B.C. sync signals. ‘The method of checking whether 
the time base actually interlaced was as follows: 

The time base under test was fed with a frame 
synchronizing pulse from the synchronizing separator 
and the output from the time base fed to the X plates 
of a cathode ray oscillograph. The Y plates were fed 
with the video waveform from the pattern generator. 
With the oscillograph used, the X deflection could be 
expanded so that the video waveform could be opened 
out, and from the appearance of the resulting trace, 
it was quite easy to tell whether the time base was 
correctly interlaced or not. 

The first thing was to determine whether the time 
bases would interlace correctly if they were fed with 
ideal synchronizing pulses, which are identical on odd 
and even frames. Such a synchronizing pulse was 
obtained from the pattern generator and consisted of 
a square pulse, four lines long (corresponding to the 
eight half-line frame synchronizing pulses). The cir- 
cuit of the blocking oscillator used on these tests is 
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triggered by different pulses on odd 
It will be seen from Fig. 9 that the 
<duced by the spaces between the 
pulses) are not exactly the same 
und even frames. This is caused by the 
time between the last line pulse and 
e in the two frames. The flyback 
yn in Fig. 11 (a) where two distinct 
econds apart) are shown, resulting 
The two are difficult 
- of the small difference From 
that complete lack of interlace 
should re This is not generally the case, owing 
to partial cancellation of the incorrect flyback times 
by the sec suse of incorrect interlace described 
below It uuthor has found it possible to get a 
time base so that there was no interlace on flyback 
ind yet correct interlace on scan 
2) Partial interlace may result from the differences 
end of the frame pulse. This is shown in Fig 
In this case the Y deflection has been approxi- 
mately doubled so that only the end of the flyback 
is visible It will be noted that only one flyback 
ting correct triggering of the time base, 
the frame pulse two traces are pro- 
ing two different waveforms, or scans, on 
ven fr The “notches” in the wave- 
sed by the pulses from the differentiating 
these which cause the differences in 
the start an in the two « ises.O The effect on 
the waveform of the blocking oscillator is 
shown in Fig. 11 where again two distinct traces 
ire produced, one for odd and one for even frames 
rhe oscillator valve actually only conducts 
for four pulses (two lines), after which the 
blocking oscillator transformer is forced into damped 
oscillation by the synchronizing pulses. Fig. 11 (d 
shows the result when correct interlace was obtained 
by careful adjustment of the limiter (increasing the 
limiting the differences at the end of the 
removed, such as above a line CD 
[he setting was critical, however, and 
» be of much use in practice 
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SOUND REPRODUCTION 


New Products Shown at the Recent B.S.R.A. and A.P.A.E. Exhibitions 


Disc Recorders—A new studio recorder (Type is designed for 600-{! line connection in addition to 
CB/S) has been introduced by the M.S.S. Recording 30-{2 microphone input and high-impedance output 
Company t is similar to the Type CBE/2 butisfor to a disc recorder cutterhead. The power available 

r.p.m. only, and will accommodate discs from Sin for playback or transcription is 10 W. 

17{in in diameter. The turntable is driven by a British Ferrograph were showing their basic “ Tape 
ynchronous motor thrcugh a gearbox and the Deck” and a range of complete recorders including 

mechanism can be arranged to cut from an the Type “YD,” for tropical conditions, in a welded 
inside or outside start aluminium case. A voice-operated relay unit for use 

In the latest “ Connoiseur” recorder (A. R. Sugden with this amplifier is designed to effect economies 

0.) the usual type of solid rubber friction drive where long intervals may occur between the items of 
has been replaced by a floating belt with jockey information to be recorded 
lley which ensures a greatly increased contact area Wirek (Electronics) have developed a wire recorder 
both on the drive spindle and on the turntable rim. for use in aircraft as a test pilot’s log. Measuring 
ire selected by means of interchangeable 


1¢ prototype of a recording machine of advanced 
design which has arrived at the production stage was 
shown in action by Decca. The cutter is of the 
moving-coil type and has a frequency range of 
30-15,000 c/s with built-in and metered facilities for 
heating the cutting stylus. The traverse mechanism 
yf being coupled mechanically to the turn- 
is driven separately by a “velodyne” 
which the speed is primarily controlled by 
ck from a directly coupled tachometer gener- 
Overriding controls are provided to set the 
of the groove or to give a fast run-in (or run- 
yut), and the speed is indicated electrically by a meter 
ilibrated directly in grooves per inch. The beauty 
of this system is that automatic variable pitch record- 
ng is possible, say, when dubbing from tape, by 
utilizing an advance playback head, spaced the 
equivalent of two grooves to be recorded, to open out 
or compress the groove pitch, through the medium of Decca dist rder, with facilities for servo-controlled auto- 
1 long time constant circuit in anticipation of the matic voriat sroove sf ng, and (below) transcription 
signal from the main playback head. All controls of from tape to disc by the new M.S.S. Type PMR 2 tape recorder 
the machine are electrical, by switch or push-button, used in conjunction with the Type CLED disc recorder. 
and include selection of 
turntable speed (334, 45 or 
78 r.p.m.) and offsetting of 
the top of the turntable for 
cutting eccentric run-off 
grooves 
Magnetic Recorders.- 
An alternative version of 
the M.S.S. tape recorder is 
now available in the Type 
PMR/2 in_ which the 
recording machine 1s 
separate from the power 
amplifier and loudspeaker 
unit Three heads are 
fitted and a separate replay 
amplifer enables the 
recorded sound to be 
sampled and compared 
with the incoming quality 
he complete equipment 
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RD Mino 
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ments). 


amplifier for 334 and 


(Rogers Develop- 


records 


:ths on the latest N.A.B. type of double- 
sided professional spool; these are in addition to the 
wide range of existing standard lengths. Other de- 
clopments the production of 35-mm film stock, 
for the full width between the perforations, 
ind also a ial splicing tape for editing tape re- 
cordings 

Amplifiers, Pre-amplifiers and Feeder Units.—An 
effective demonstration was given by H. J. Leak & 
Company of the response of their production model 
'L./12 amplifier to square-wave inputs, not only in 

comparatively easy mid-frequencies but also at 
and 5,000c/s. As far as we know this is the first 
time that a commercial amplifier has been publicly 
ubmitted to searching test of frequency and 
phase response. A new pre-amplifier, the “ Vari- 
Slope,” has been developed to replace the RC/PA/U 
pre-amplifier As the name implies, the new unit 
incorporates a low-pass filter with continuously vari- 
ible rate of cut-off above the “turnover” frequency, 
which can be switched for 5, 7 or 9kc/s. The range 
of variation of slope is from 5 to 50 db/octave and is 
ichieved by a twin-T resistance-capacitance network 
with variable feedback 
Rogers Developments were showing a wide range 
well-finished amplifiers, including the “ William- 
son.” A rec iddition is the “RD Minor” gramo- 
phone amplifier with independent tone controls, in 
iddition to basic compensation for 334 and 78-r.p.m 
Full output of 3} watts with less than 
distortion is obtained with 50mV input 
from 334 and 80mV from 78-r.p.m. records. The 
response is level within + 1 db from 40 to 20,000 c/s. 
Among new auxiliary equipment shown by this firm 
were ed a range of low-pass “scratch filters” for 
connection between pickup and amplifier input, and 
ari selectivity superhet radio unit with alterna- 
bandwidths of 23, 1S and 8kc/s, and a cathode- 
follower, voltage-doubler A.V.C. circuit designed to 
avoid asymmetrical loading 

Pre-tuned variable-selectivity superhet units made 
by Goodsell were suown by B. K. Partners. These 
ar without an r.f. stage before the 
The range Goodsell pre- 
Type PFA) which was made 
the American market and is now gener- 
with switch-selected correction charac- 

the following recording characteristics : 
r.p.m.), Columbia, NAB, British standard 
ind Decca FFRR. Low-pass filter circuits 
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Grampian Type 511 30-watt receiver amplifier. 
4 
cutting off at 5, 7, 10 and 13kc/s are availably in 
addition to normal bass and treble tone controls, and 
input sockets are provided for high and low imped- 
ance pickups and two radio circuits. 

The importance of accurate conformity to designed 
response characteristics was emphasized by the 
Acoustical Manufacuring Co., who demonstrated 
factory test equipment used in checking their pro- 
duction tone control units against a standard. Cumu- 
lative errors which might affect the normal linear 
response are thus eliminated. A prototype f.m. tuner 
unit designed to match other auxiliary units associ- 
ated with the Acoustical Q.U.A.D. amplifier was also 
shown. 

Among the tuner units shown by the Lowther 
Manufacturing Company were noted a pre-set tuner 
for the amplitude-modulated Wrotham transmissions 
and a series of pre-set tuners for each television sound 
channel. 

For public address and sound distribution work a 
number of new and redesigned amplifiers were 
shown for the first time. Among those designed for 
operation from a.c. mains were noted the G.E.C. Type 
BCS2410 10-watt amplifier built to a tropical specifi- 
cation and using two KT61 output valves in Class 
ABI. A new 30-watt receiver-amplifier (Type 511) 
by Grampion incorporates a superhet with r.f. stage 
covering medium and long waves, and includes a 
monitor loudspeaker. Compact enclosed-rack in- 
dustrial amplifier equipments for works sound distri- 
bution were shown by Birmingham Sound Repro- 
ducers, Whiteley Electrical, Trix and the Magneta 
Time Company, the latter firm having produced a 


Trix Model U885 a.c./d.c. amplifier with 25-W output 
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and (right) 


two-unit model for hospitals similar in specification to 
their Type S11 sectional amplifier assemblies. 

A new portable version of the Whiteley Electrical 
50-watt amplifier made its debut, and Trix were show- 
in. a very interesting 25-watt amplifier (Model U885) 
suitable for dc. as well as a.c. mains operation. A 
total number of nine miniature valves are used with 
four in parallel push-pull in the output stage. 

Several examples of portable amplifiers for alter- 
native operation from batteries or a.c. mains were 
shown. In the B.S.R. Type BM40 30-watt model 
an interesting feature is the output level indicator 
signal lamp, while in their Type AVIS for battery 
operation only, a battery economy switch is fitted to 
cut out the vibrator unit, while keeping the valve 
heaters in circuit during standby periods. A similar 
feature is incorporated in the new Grampian Type 
524 15-watt a.c./battery amplifier. 

Two interesting pieces of auxiliary equipment were 
shown by the Magneta Time Company. One was a 
coin-operated extension loudspeaker unit for hotel 
sound distribution systems, and the other a signal- 
operated switch unit designed to meet Air Ministry 
requirements by automatically shutting down relayed 
music, etc., in clubs and other auxiliary buildings on 
airfields when high-priority messages are relayed 
through the official sound distribution system. 

One of the most fundamental recent discoveries in 
sound distribution is the Haas effect, which exploits 
the ear’s property of appearing to select the direction 
of the first of a series of sounds arriving at different 
times from a given source. Pamphonic Reproducers 
were showing complete rack-mounted equipment for 
delayed sound reinforcement utilizing this principle 
and similar to that recently installed in St. Paul’s 
Cathedral. 

Loudspeakers.—A new miniature re-entrant horn 
unit has been introduced by Truvox and is to be 
known as the “ Minor Reflex.” It is rated to handle 
3 watts and is intended to fill in the corners of 
awkward distribution schemes or for general use in 
small spaces where directional properties and/or high 
efficiency are desirable. The recently introduced 
Type T52 pressure unit by Goodmans is a neat work- 
manlike design with an economical centre-pole mag- 
net system giving light weight and small external 
field. The rear diaphragm assembly can be changed 
without detaching the unit from the horn. The 
Grampian SP1 pressure-unit is now available in a 
weatherproof housing which encloses the matching 
transformer. 

An offshoot, so to speak, of the Whiteley Electrical 
“Duplex” loudspeaker is the new “tweeter” horn 
* Minor Reflex " 


Truvox 3-watt re-entront loudspeaker 


( 


Developments “RD” Corner 
lded and tapered air column, 
to neutralize the prin 


need not necessarily be housed 
instruments was demonstrated 
shown by Sali These are designed 
1 eye to décor, but not at the expense 
te indness The laminated moulded 
iterial used in their construction exhibits self- 
damping rties, and the enclosed volumes are 
idequate (6) cu ft in the “ Standard” and 8} cu ft in 
he Major” model They can be used either as 
losed is a vented baffle 
ing to learn that the Pamphonic “line 
peakers used in the St. Paul’s sound 
cheme, which give a flat horizontal 
uttern, are to be sold separately ior use in 
1s other than the delayed sound system. 
ickups and Microphones.—Decca were showing 
the prototype of a new pickup with miniature arma- 
ture giving a top resonance of 14-15 kc/s when used 
on plastic long-playing records. Both “ Decca” and 
Connoisseur” (Sugden) pickups are now available 
with long tone arms for use with large-diameter 
transcripuion disc 
A new ribbon microphone for studio use has been 
developed by G.E.C. with a response claimed to be 
level within ldb between 200c/s and 14kc/s 
ind within +2.5db between 50c/s and 200c/s. A 
Left Wharfedale variety of fittings for cable suspension, desk or stand 
Golden CSB’ sar mounting are available 
ed corner i In lusion, mention should be made of the 
udspeaker demonstration arranged by Reslo to give further 
proof, if such were needed, of the ruggedness of their 
micron-thick microphone ribbon. Visitors were in- 
eparately with, of cour vited to use the microphone as a short circuit for a 
tem small dry cell and to observe the complete recovery 
speakers for high-quality re ind re-alignment of the ribbon after having been 
the Wharfedale “ Golden bowed out by what looked a good half inch from the 
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WIRELESS 


gntialty avalable, 
- Rectangular Wide-Angle 


- BRIMAR  Teletubes 


SET MAKERS in particular will be in- 
terested to know about these ad- 
vanced Brimar rectangular, wide- 
angle Teletubes at present available 
in two sizes—the C 17 BM with a 
screen area of 140 sq. in., and the 
C 14 BM with an area of 92.5 sq. in. 
Both have aluminised screens and 
external conducting coatings. 


Their rectangular construction per- 
mits the full screen area to be used 
and allows a considerable reduction 
in the depth and volume of cabinets. 


NOTE. Because of the wide deflection 
angle and increased neck diameter of 
these tubes, ordinary scanning com- 
ponents cannot be employed. 


Adequate E.H.T. and line 
and frame scan are pro- 
vided by these valves for 
both the C 17 BM and the 
C 14 BM when operated scene Salas 
from a 200 Volt HT Heater current 
rail in conjunction with Cr a 
high efficiency wide-angle a 
scanning components. 


RIMAR 


VALVES for WIDE ANGLE LINE and FRAME DEFLECTION 


6CD6G 


Line output 


10° DEFLECTION 
ANGLE 


SCREEN AREA 140 SQ.INS 


C 17 BM 


Heater Voltage 6.3V Heater Current 0.6A Anode Voltage I6kV nom. 
Cut-off bias —70V Modulation 30V peak (for 150 «A beam current) 


70° DEFLECTION || 9%" 
ANGLE 


- / ALUMINISED 
»>CREEN : -- 
SCREEN AREA 925 SQINS 


Heater Voltage 6.3V Heater Current 0.6A Anode Voltage 12kV nom, 
Cut-cff bias —70V i lodulation 30V peak (for 150 uA beam current) 


CIRCUITS 


6U4GT 
Efficiency 
diode 


63¥ 
12A 
Peak Heater 
Cathode Voltage 3.85 kV 
Peak inverse 
Voltage 3.85 kV 


7 
»p. Factor | 


impedance 5,500() 


* Not yet av t ” reta:! sales 


VALVES and TELETUBES 


Standard Telephones and Cables Limited FOOTSCRAY, SIDCUP, KENT 


W IRELES 


SINGLE STYLUS OUALITY 
WITH A 
DUAL STYLUS PICK-UP 


THE G.P. 29 TURNOVER 
PICK-LP) CARTRIDGE 


Yes, itis here. We have produced, in the 
G.P. 29, a dual stylus turnover cartridge 
which really does give smooth response on 
both standard and long playing records with 
the normal run of domestic gramophone and 
radio-gramophones. Only in exceptional 
cases is input correction required. Output is 
around 0.7 V. at 1,000 c.p.s. from Standard 
and about half that trom L.P. records 
Ihe response characteristics of the two 
sides of the dual cartridge unit are tailored 
to give fine quality performance in both 
cases, and the result is not only well bal- 
anced reproduction, but little or no needle 
scratch Available to manutacturers only 


alwa Vs well ahead | 


COSMOCORD LIMITED 


w 


~ 


. 
+ 


KLD 


and aoa UNIVERSAL 
MICROPHONE... 


ata moderate price 


wR St i 


THE MIC 30 “HAND-STAND” 
MICROPHONE 

Ihis new Acos Model is designed to please 
most of the people all the time. It is a good 
quality hand microphone which will stand 
up or hang up when you want it to. The 
legs which convert it into a desk model are 
spring-loaded and fold unobtrusively into 
the attractive moulded microphone body 
when not in use. Frequency response is 
substantially flat from 50 to 5,000 c.p.s., 
and an On-Off switch with provision to 
close an extra circuit is incorporated. The 
price is moderate at £4 4 0 (retail). 
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REACTANCE 


— How They Help 


By “CATHODE RAY 


KETCHES, in this connection, are not what you 
might think. They are graphs, of a kind. 

But name really is quite appropriate. 

My dictionary explains a sketch as “a picture rapidly 
executed and intended to give general features or 
chief characteristics.”’ If a drawing were made carefully 
and exactly to scale, it would hardly, exgept in a mood 
f excessive modesty, be described as a sketch. And a 
graph is not a sketch if it has been accurately plotted 
point by point. When it is only required to show the 
‘general features or chief characteristics,” a graph 
need not be plotted—it can be sketched. For instance, 
Fig. 1(a) is a sketch of the equation y = ax*. Although 
not plotted to numerical scales, it shows such general 
features as the absence of negative values of y, sym- 
metry of the graph about the y axis, and the steadily 
increasing slope of the curve with increasing x (+- or 
A slight elaboration (b) could be sketched to 

show how the appearance varies with the “* parameter ”’ 


a 


the 


What I am proposing to do is show how sketching 
graphs of reactance can help one to visualize the action 
of certain kinds of circuits, especially tuning circuits 
and filters. This has already been shown, notably 
by W. L. Everitt in his book ‘‘ Communication 
Engineering,’ first published 20 years ago; but I 
uspect that there are still a good many people who 
would find reactance sketches helpful who haven’t 
acri them. When one is confronted with 
a rather complicated tuning circuit it is useful to be 
able to sketch its frequency characteristic. Or to 
devise a circuit to tune in a certain frequency and 
ain others Probably not everybody 
that simply “ tapping down’”’ a tuning coil, 
as in Fig. 2, not only causes a step-up or step-down 
transformer effect but gives the tuner two simultaneous 
resonances—one an acceptor and the other a rejector 
The simplest subject to “sit’’ for our sketching 
Fig. 3(a)—a single inductance. Its reactance, X, 
we all know, is 2-fI Of this, f, the frequency, 
is the variable part. The 27L has the status of a 
in Fig. 1—it doesn’t alter the characteristic shape 
of the graph, but only its slope. 27 is a constant and 
L is a parameter—something that is also constant for a 
particular graph, but whose value can be altered to 
suit the occasion The essential fact is that X is 
directly proportional to f. So the graph is a sloping 

passing through the origin 0 (Fig. 3(b 
If you have even the slightest shade of doubt about this, 
it will be worth while actually plotting a sample graph. 
hoos ilue you like for L and calculate the values 
vy 50, 100, 200, 300, 500, 800 and 1,000 cs 

\u prefer) to give a corresponding number 

hen plot another graph for a different 

It is better to do this than to carry around 
woolly just because they have never 
he test 
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SKETCHES 


ls 


. 


to Visualize the Action of Circuits 


one just draws a straight line sloping up to the right 
from 0. An optional extra is the arrow showing that 
the steepness of the slope increases with the inductance. 
The slope might have been downward, had it not been 
agreed to call inductive reactance positive. This 
distinguishes it from capacitive reactance, which is 
conventionally regarded as negative. The formula 
for capacitance, X 1 2fC, shows that the reactance 
varies inversely with frequency (and capacitance). 
X being negative, its graph must be wholly below the 


(b) 


Fig. |. This is an example of graph sketching—the equation 
ax®, But you don't have to understand it in order to 
follow this article 


Fig. 2. Tapping down the 
coil not only gives a step-up 
effect from left to right but 
also brings in aon acceptor 
resonance in addition to the 
rejector resonance. This is 
revealed by sketching, as in 
Fig. 9. 


4) 


Fig. 3. The simplest reactance sketch (b) and its subject 
(a). It shows how the reactance (X) of L varies with 
frequency (f). 


horizontal axis. But its shape (Fig. 4(b)) is not so easy 
predict without actual plotting. However high the 
yuency, th , never quite reaches zero, 
the ve loser and closer to the horizontal 
And at zero frequency the 
negatively), so the curve 
vertical axis but never 
incidentally, is called a 
t for purposes of reactance 
{ to know that. However 
significance of the 
* curve itself is admittedly 
I will just point out that if you 
ft the equation by f you rearrange 
that is to say, the two variables 
are equal to a constant If you 
the graph, say A in Fig. 5, the two 
by the distances to the axe 
product (result of muluplying 
variables is represented by the 
ctangle Af, 0 X This area, 
mstant | 27 And, since it is 

be the same for every 
ame, for example, as the 
he larger C is, the smaller 
maller the area, and the closer the 
ndicated by the arrow in Fig. 4(b 


see the 


irea 


Combining the Elements 


f the two kinds of “ brick 
tance sketches are built, we can 
bination of the two kinds, Fig. 6(a 
two reactances in series 1s their 
i So to get the graph 
together the distances representing the 
reactances at each frequency 
rate reactance sketches are repeated 

ry low frequencies, XL is 
add to Xc, which is away down 
as the trequency rises 
less negative at an increa 

reached (marked /,) wh 

i Xc are equal and opposite, so their sum 
igher frequencies, XL increasing]; 

very high frequencies the X cu 

coincides with the XL curv 

explain how this represents th 

ies Of acceptor resonance, in whi 
uppears at a particular frequency 


Having ure 


rT i rea 


together 


nti a trequeney 


values of L and C 
how shifting 


Jependin; But you may be 
interested notice the Xt and X¢ 
ted by the arrows in Figs. 3 and 4 brings 
fact that increasing L and or C lowers 
yuency, and vice versa. It is also worth 
-quencies below resonance the total 
itive and (at any one frequency 
the L¢ ation is equivalent to a_ single 
capacitance h, since the X curve is closer in to 0 
than the X rve, must be a larger capacitance than C 
And of course all vice versa for frequencies above 
resonance 
This may be the right place to point out the chief 
limitation of reactance sketches—they don’t take 
any account of resistance. Actually, if you are good at 
visualizing in three dimensions, you can imagine the 
graph as a plan view of a three-dimensional arrange- 
ment in which the R axis stands out perpendicular 
to the paper, and the X curve is just the plan view of an 
impedance (Z) curve floating above the paper at a 
distance representing the series resistance. Provided 
that R is small compared with either of the reactances 
at resonance (i.¢., Q is large), it is only near resonance 
that it has much influence on affairs 
Obviously the opposite number to L and C in series 
is L and C in parallel. In theory it is just as simple, 
but the fact that most people are more accustomed to 
think in reactances than susceptances makes it more 
complicated because one has to translate reactances 
into susceptances and then (having performed the 
addition) back again into reactances. Any grievance 
we may feel against the parallel circuit for causing all 
this extra w of course just as undeserved as the 
grievance Englishmen have against the French for 
insisting on speaking their own language. There is 
nothing inherently more difficult about speaking 
French ; in fact Frenchmen find it easier than 
speaking Engli Nor is thinking in susceptances 
any more difficult than thinking in reactances: the 
processes are similar. Yet so many people 
who are familiar reactance haven't a clue to 
susceptance. I hope, however, that this is not true 
of my readers (if any), because I have emphasized the 
importance of being bilingual in this matter*, and 
only a month or two agot returned to the subject, 
explaining exact analogy between reactance and 
ircuits on the one hand, and susceptance and 
yn the other ; and the similar analogy 


So for Fig. 7(a) it should be enough 
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for me to say 
Fig. 6” 

I feel however that this might not be well received 
by new readers (if any), or by old ones who have for- 
gotten ; so with unfailing generosity will proceed as if 
susceptances were an unfamiliar tongue, to be translated 
into from reactance with toil and sweat, and back again 
into reactance as soon as possible. 

It is really just an extension of what one does when 
finding the total resistance of two or more resistances 
in parallel. Denoting the total by R and the separate 
ones by R,, R,, etc., we have the usual rather uncouth 
formula 


Apply the principle of duality to 


l 
l 
R R 
If we turn it upside down it becomes 
l l l 
R, 
This is much more sensible, because we can see that a 
total something is the result of simply adding together 
a number of somethings, just as we do with resistances 
in series. The only difference is that the somethings 
are not resistances but one-upon-resistances. By 
calling these conductances and denoting them by G 
we exactly match the procedure for resistances in 
series 
G=G,+G, 

It is the same with reactances. By calling one-upon- 
reactance susceptance and denoting it by B we get, 
for a circuit consisting of B,, B,, etc., in parallel : 

B B, B, 


Applying this to Fig. 7(a) in particular, we have the 
total susceptance B ~~ Bx BL. The simple straight- 
forward sketching procedure for susceptance-speaking 
personnel is the same as for Fig. 6 except that Bc 
takes the place of XL and BL the place of Xc (Fig. 7(b 
Those who are just learning susceptance may want to 
start from the terra firma of Figs. 3 and 4, with reactance 
sketches. As I explained in ‘ Duals,’’ inductive sus- 
ceptance is not just the reciprocal (“* one-upon- ” 
inductive reactance ; its sign is changed too. That 
can be blamed on the subtle influence of ‘‘j,”’ but there 
are other ways of explaining it.) So BI 1X1 

12nfL, and Be 2-fC. Comparison of Figs. 
7(b) and 6(b) shows that this fits. If we start with 
Fig. 3(b), its reciprocal means that we must make it 
very large where X is small, and very small where X 
is large, giving a curve like Fig. 4(b), but in the positive 
half. Reversing the sign makes it exactly like Fig. 4(b). 
Doing the same for Xc yields the Bc curve—exactly 
the same as XL. So now we have got as far as the dotted 
curves in Fig. 7(b). Being susceptances, they can be 
added together, just like XL and Xc in Fig. 6(b), 
to give the B curve. Here f, is the frequency of parallel 
or rejector resonance, where the susceptance of the 
parallel circuit as a whole is zero, and its reactance 
therefore infinitely large. The “* third man ”’ this time, 
sticking out of the paper, is conductance, and in a 
sharp tuning circuit it is relatively small, meaning that 
the equivalent parallel resistance (‘‘ dynamic re- 
sistance ’’) is relatively iarge. 

Unless all this is already very familiar, it would be a 
good thing to ponder over Fig. 7 a little, comparing 
and contrasting it with Fig. 6. If you are susceptance- 
minded you will probably be content with Fig. 7 
as it is, but if not you may want to see a translation of 


WirreLess Worp, Jury 1952 


(4a) (Dd) 


Fig. 7. Susceptance sketch of the simple parallel resonant 
Circuit or rejector 


Fig. 8 translated *’ into reactance 

it into reactance. This will be needed anyway if 
we want to find the result of connecting Fig. 7(a) in 
series with anything. Well, we just reverse the pro- 
cedure for getting susceptance curves from reactance 
curves, substituting a large ~ X for a small —B, and 
so on. Fig. 8 is the reactance sketch corresponding 
to B in Fig. 7. Compare and contrast it with Fig. 6(b 


Where the Resonances Come 


Having allowed time for all this to be fitted into one’s 
other knowledge of tuned circuits, and for the beautiful 
symmetry of the reactance-susceptance edifice to be 
admired, I must point out one feature that might be 
overlooked. It is the fact that all the X and B curves, 
separately or in combination (resistance being neg- 
lected), slope upwards to the right. Now an acceptor 
resonance is represented by the reactance curve 
crossing the zero line, as at f, in Fig. 6(b). So it is 
clear that no circuit, however complicated, can have 
another series resonance at some other frequency, 
unless there is a rejector resonance at an intermediate 
frequency. For if the curve has already crossed the 
line on its upward slope, the only way it can cross it 
again without sloping downward is to do the Indian 
rope trick as in Fig. 8, disappearing into celestal 
infinity and returning from the infernal regions ; and 
this phenomenon is the sign of a parallel resonance 
In the same way, there can be no two parallel resonances 
without a series resonance in between. So the total 
number of resonances of one kind cannot be more than 
one more or less than the number of the other kind 

I hope that doesn’t sound too much of a brain-twister). 

But we shall have to press on if I am to demonstrate 
any of the more interesting applications of reactance- 
susceptance sketching. Let us tackle Fig. 2, which is 
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If the coil were 
and worked at 
assume that all 
uupled together. That being 
rejector circuit between 1-2, 
a lower input impedance, 
and a ) in voltage from 1-2 to 3-4. But a tapped 
r.t. coil n an iron core, does not work 
like this, because y a proportion of the whole 
inductan an be reckoned as completely coupled 
lo d a partly coupled tapped coil is 
much just at this stage, but some clue to its behaviour 
to extremes and assuming that 
have no coupling to one another 
eparate coils, which in Fig 
A and B. So what we have 
in acceptor circuit (LA and ¢ 
we know what the reactance 
yarate items look like—Fig. 6(b 
ively But since they are in 
to work in susceptances. We 
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already have a susceptance curve that will do for Ls 
Bi Fig. 7(b}—but no susceptance curve for an 
t wever, the merest smattering of 
1¢ to decide that it would be the 
rejector circuit, as in Fig. 8 
the susceptance curves for 
have been dotted in; and 
he full-line curve (B 
uit e terminals. 

ight to be susceptance-minded enough 
re to translate this B curve into an X 
ee the B curve crossing the f axis, 
nind there should be no difficulty 
yes—parallel resonance !’’ and 
for “ rejector So when the 
, there is only one answer lett— 
marked f,”’ for ‘ acceptor.” 
uit arrangement, then, the 
atta higher frequency than the rejector. 
we may getting so dualistic that we can’t 
» scribble down the circuit that would give an 
acceptor freque mver than the rejector ; yes ! it is 
Fig. 10. Try checking it with a susceptance sketch 
his is an example of arranging a circuit to fit a 
requirement—-say to tune in a certain station and at the 
same time tune out strong interference on another 
frequency zy. 9(a) or 10 could be connected in series 
with the rial as a wave-trap and the component 
values chosen or adjusted to make the whole thing 
have infinite usceptance (zero reactance) at the 
wanted frequency and zero susceptance at the inter- 
ference frequ 
I hope th 
4s you must 

work out h 
r reducing L 


1 murmuri 
marking 


next tri 


acceptor 


to be still here) you are taking time to 
ketches are affected by increasing 


values. In fact, quite a lot of this 


e sketch. of the ur rcuits 


truth of the fixed resonant frequency 


sketch correspor 


admixture of 
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the separate acceptor circuits 
are independent of one 
another, and that there is 
a rejector resonance between 
each pair of them 

Then, if there is a desire 


ng (a) within the scope of the sketching technique, it should be replaced by 


(db) 


ubject will have to be done as homework if I am to 

prevent it from spilling over into next month’s issue. 

For example, see if you agree with me about the 
increasing C”’ arrows in Fig. 9; if so, you might 

try putting arrows for “increasing La” and 
increasu LB.’ 

f one is to make practical use of tuning circuits with 
multiple resonances, an important thing is to know 
where the resonances occur (in frequency). With a 
single tuned circuit it can be calculated from f, 
lL2ry LC But in a multiple circuit is one resonant 
frequency affected by tuning to another ? 

In Fig. 9a), the series resonant frequency (/,) 
is determined by La and C, and adjusting either of these 
obviously also affects the parallel resonant frequency 
with Ls But adjusting LB doesn’t affect /,, 
because at that frequency the reactance of the La C 
branch i and nothing that is connected in 
parallel with zero can affect it in the slightest. (Always 
provided that there is no appreciable coupling between 
La and Ls). So one would first set La C to f, ; then, 
that having been settled, Lp could be adjusted to the 
desired /, without fear of upsetting the previous tuning. 
Ihe same would apply to Fig. 10. 

But if one has two or any number of complete 


Zero, 


tuned circuits as in Fig. 11, having no coupling between 
one another, each can be tuned quite independently. 


Take the first two rejector circuits in Fig. 11(b). 
Looking at Fig. 8 to remind ourselves of the; charac- 
terisuc shape of the reactance curve for a rejector 
circuit, we dot in the curves for these two, assuming 
that they resonate at different frequencies, f,, and f,». 
As the two rejectors are in series, we get the reactance 
curve for the whole by adding those for the parts, as 
in full line (Fig. 12). Adding X, to X, however does not 
hift the position of f,,, because at that frequency X, 
is already infinite 

In the same way, adding X, to X, shifts X,—except 
where it is infinite, i.e., at f,,. Between f,, and f,, the X 
curve is compelled to cross the f axis, giving an 
acceptor resonance f This is because between f/,, 
and f,, X, and X, are of opposite sign, and at one 
position also equal in magnitude, making their sum 
zero. Looking at the circuit itself, we remember that 
resonant frequency the reactance of a 
rejector circuit is inductive, and above it is capacitive ; 
so between f,, and f,, L, C, must be inductive and 
L, C, capacitive, and therefore capable of series 
resonance 

The effect of the little unavoidable resistance in tuned 
circuits is to convert “ infinite ’’ into “* very high ’’ and 
‘zero”’ into “ very low.’’ Allowing for this, we can 
sketch a graph of »npedance against frequency (Fig. 13). 
As this is only the magmtude of the impedance, there 
is no question of and -. 

If a little more homework is desired at this stage, it 
can suitably be indulged in by sketching the suscep- 
tance curves for Fig. 1l(a). They should correspond 
to Fig. 12, 


below the 
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and prove that the resonant frequencies of , least discourage the 


to pursue the subject 
farther, I suggest studying 
circuits in which there 1s 
some degree of inductive 
coupling. Fig. 14 shows the 
technique for bringing them within the scope of what 
we have done already. L, and L,, partly coupled, are 
replaced by L’, and L’,, completely uncoupled, and 
L,. common to both and therefore completely coupled. 
This (Fig. 14(b)) is simply Fig. 6(a) added to Fig. 9(a). 
To make sure that you have got the hang of this sub- 
ject, try sketching its reactance curve, assuming 
Cc, L’, Cc, I shall give you my version next 
month as a check 

Farther on still, this sketching business can be used to 
illuminate filters. I have no space to enlarge on this, 
but refer readers to Everitt’s book, chapter VI. This 
explains a simple method of using reactance sketching 
to show the ranges of frequency over which filters 
pass and attenuate. It might be a good follow-up to 
my articles on filters (Jan. and Feb. 1950). 


ENCROACHING 


OMPLAINTS have lately been rife among 
amateur transmitters that unauthorized stations 
are encroaching on the frequency bands allo- 

cated internationally for their use. These complaints 
are carried a stage further in the May issue of the 
R.S.G.B. Bulletin, where D. P. L. May (G2BB) enters 
specific objections against two distinct types of 
offenders, stated to be mainly of Eastern European 
origin: these are stations sending normal commercial 
trafic by high-speed telegraphy and nets of stations 
using amateur call signs but adopting military 
procedure 

Mr. May’s letter continues 

Since our authorities are powerless to prevent this misuse 
of bands allocated to us by international agreement, it seems 
to me that it is up to the amateur to take what action he 
can to show his disapproval. 

Many amateurs are under the impression that it is useless 
to transmit on frequencies used by these stations, on the 
assumption that the offending transmitter is of high power, and 
therefore his own signal will be swamped. In practice I find 
that these intruders are just as susceptible to interference as 
is the long-suffering amateur station 

In one case recently a foreign 

band, using “ BK” 


TRANSMITTERS 


‘net” was working in the 
operation. I found that I could 
on this net, having established this, I asked for 
’ and got After a short time I found that I 
was virtually controlling the net, and it occurred to me that I 
might add further to their embarrassment. Accordingly I 
came up with “ QRT” repeated several times. Very much to 
my amusement the whole gang promptly closed down! 
suggest that we may help to clear the “ rubbish” off our 
bands by 
i) Secking out frequencies occupied by the unwanted trans- 
missions and using these frequencies for our transmissions from 
time to time; not being discouraged by unanswered CQ calls 
ii) Making any tests or local contacts upon a frequency 
occupied by « f these “ pirates.” 
ul ing this line of attack to the attention of overseas 
amateurs 
Our bands are crowded 
transmissions Our present 
between the pirate ” 
feel that 


even in the absence of commercial 

practice of moving into the gaps 
transmissions is aggravating this trouble 
ncerted action along the above lines will at 
pread of this menace to our hobby 
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lelevision Receiving Aerials 


Problems Involved in Measurement. 


his article we dealt with 
imple dipole and muit 
receiving acrials In th 
of the problems involv 
di 


an 


cicement 
concludin ome 
m these acrials are 


1 making me 
4 acrials 


d the 


ith ri pect if 


cr W indoor 


VISION 


in Siting and in Construction 


R. W. STRAFFORD." M.1.£-8r. 


ted subject of mechanical design of out- 


Mor icTila 
Measurement of Gain and Directional Res- 
ponse.— Arrays are usually erected at heights between 
x0 ft, and are nearly always surrounded by 
ther When comparing the properties 
of t is essential to select an open site free 
from ele i structures, and to choose a representative 
height is 30-40ft It must be ascertained, first, 
that the of transmission does not produce any 
ver the area chosen for the measure- 
the initial plane of polarization 1s 
a preliminary survey with a dipole will 
information. Figs. 10 and 11 are typical 
gain and directional response of a two- 
ind a four-element array compared with a dipole. They 
indicate the extent to which gain and front-to-back 
ratios may be improved by the addition of parasitic 
elements, but they cannot indicate those properties 
when the aerials are installed on a site which is not free 
from proximity effects. Maximum gain and front-to- 
back ratio can only be achieved by adjustment during 
installation, but in practice this is too costly. 
Bandwidth of Arrays.—No reliable information 
to have been published on the terminal im- 
pedance or bandwidths of parasitic television arrays 
Acces papers indicate lower values than for a 
dipole, but they generally deal with optimum single- 
trequency conditions for maximum gain or front-to- 
back ind the feeder is removed from the plane 
of the elements 
Measurement 
described do 


mid 


and M 


standing 
ments, 
maintained ; 


Wi 


and that 1¢ 


cems 


sible 


ratio 
made by the bridge previously 
not indicate a narrowed response, or a 
band impedance, when a_ four-element 
designed as a compromise for both vision and 

s 1 and includes the proximity effect of the feeder. 
Fig. 12 sho example of a set measurements. 
rhe probably behaving as a bandpass filter. 
The terminal-impedance characteristic of an array 

is not the only criterion of its frequency selectivity. 
As the number of elements is increased the directional 
response be very sensitive to small deviations 
from the design frequency. It is possible to devise an 
array which would have maximum response at say 
45 Mc's but would be at a minimum at 47 Mc's. 
Such ray would attenuate the upper side bands 
of the Londo ion transmission to the detriment 
f the pi jefinition, although the terminal 
impedance characteristics be flat over this 
If a tour-element array used in an adequate 

th, and is rotated to a bearing approaching 

to the video carrier, 
be observed. Normally 
of the transmitter 1s 


runs 


Ws an ot 


array i 


omes 


in 


nimum response 


W 


‘ 


of definition 
in tl direction 


Cc 
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ufficiently blunt to make the effect inappreciable when 
I lightly off bearing, but the effect does not 
be appreciated generally 
tests confirm that the loaded bandwidth 
ment array is adequate for full definition, 
the frequency band transmitted by the B.B.¢ 
provide the most acceptable picture 
fringe areas will tesufy 
ivantages to be obtained by tuning the i.! 
ircuits more sharply in order to minimize interference 
and receiver noise. Full use of the transmitted band- 
be made with advantage to the viewer only 
when interference of all kinds is negligible. 

Indoor Aerials.—In areas enjoying high signal 
trength satisfactory reception can be obtained with 
any piece of wire as an aerial if the site is reasonably 
tree trom electrical interference. However, a resonant 
dipole shortened somewhat to allow for the increased 
proximity effects of walls is usually more effective than 
a random length of wire. Aerials of this kind all suffer 

mm a common defect. Movement of persons in the 

, Or in an adjacent room, disturb the standing- 
wave pattern and cause picture brightness 
flutter. A position relatively free from this defect may 
be found by experiment and so the indoor aerial has 
become popular where signals are strong 

Siting Problems.—In most cases the problem of 
siting a receiving aerial reduces to one of finding the 
most convenient point of installation consistent with 
adequate field strength and a feeder of minimum 
length. The only circumstances in which an advantage 
may be gained by incurring greater feeder length is 
when the aerial can be removed from a local field of 
interference so that the signal-to-noise ratio may be 
improved. In the presence of surrounding buildings 
raising an aerial will sometimes decrease the received 
energy is due to standing waves and, 
when present, a small lateral or vertical shift of the 
aerial will often assist in reducing c.w 
and ghosts. The screening effect of a building may 
often be used to reduce interference, particularly 
from the ignition systems of vehicles. For example, 
a viewer dwelling on the side of a busy thoroughfare 
might be better served by an aerial at a height of about 
15tt at the end of the back-garden. 

Ghosts from Structures and Hills.—Single or 
multiple ghosts due to reflections from hills or elevated 
structures may constitute a serious problem. Successful 
reduction may often be achieved by the use of a 2- 
element array in cases where the reflection is from a 
single hill or structure behind, or at the side of, the 
receiving site. More stubborn cases may require the 
use of a 4-element array. It is indeed fortunate that 
the troublesome reflections are confined within a 
semicircle behind the receiving site. The energy of 
reflections forward, and to the side, of the site is of 
much lower intensity. 

A serious problem will exist when the intensity of 
the direct signal is lower than that of the reflected 
Viewers on the lee-side of a valley will receive a small 
proportion of direct signal by diffraction, the greater 
proportion arriving by paths from reflecting surfaces 
on the opposite side. These conditions are known 
to occur within a few miles of the Holme Moss 
transmitter. Receivers well within the average service 
area may have to be regarded as outside it if local 
contours lower the intensity of the direct signal in this 
way. Where such vicinities are densely populated a 
relay system or low powered transmitter, or reradiator, 
may provide the only satisfactory solution. This prob- 
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ntrinsic impedance of a 4-element array. 


lem has already been discussed in Wireless World® 

It should be observed that a reflection occuring on a 
white picture element may be delayed so that it 
coincides with, and cancels, a black line-synchronising 
pulse In this case the receiver time-base fires in- 
determinately and produces “‘ tearing ” of the picture. 
Under certain conditions synchronism may be 
established, alternatively, by the direct and reflected 
waves in a random manner depending upon the black 
and white picture distribution. Fig. 13 shows a typical 
distant hills while Fig. 14 shows loss of 
synchronism due to a ghost which 1s not apparent as a 
displaced a 

The trouble is likely to become widespread when the 
Scottish and Welsh transmitters are in operation, 


ghost due to 


image 


Hu \ Marct 2, p. 54 


Fig 14. Loss of synchronism due to ghost which, however 
¢ not apparent as an image 


because the service areas appear to include a number 
of unfavourably placed valleys. 

It has been found that a considerable reduction of 
the ghosting effect may be obtained, not only by 
turning the aerial in the normal way, but by tilting it 
away from the source of the reflections, and sometimes 
by skewing the aerial slightly to one side or the other. 

The position of the aerial is also extremely important 
and it has been found that moving an aerial a few feet 
is sufficient to remove or partially remove ghosts in 
some instances The same techniques apply when 
loss of synchronism, as distinct from ghosts, is the 
only evidence that the!phenomenon is occurring. 

Mechanical Design.—A television aerial must be 
capable of withstanding continuous atmospheric 
exposure for several years without overhaul. There 
must be no inherent weaknesses in the design which 
would cause fracture or permanent distortion when the 
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Fig. 15. Mechanics of 
a typical 2-element 
array and supporting 
mast 


acrial is subjected to gusts of 80 miles per hour, which 
occur frequently in exposed coastal parts of the British 
Isles. So far as electrical requirements permit the aerial 
should be neat in appearance, light, and capable of 
erection without difficulty 

The elements of pre-war aerials were usually 
constructed from brass tubing. This material possesses 
moderately good corrosion resistance, but is at present 
scarce and expensive. Since the war steel or light alloys 
have been used. Steel possesses better tensile properties 
than light alloys but needs protective treatment, 
particularly when installed in industrial areas where 
the atmosphere is polluted with acid gases. Heat- 
treated aluminium alloys have now almost superseded 
steel. The base material, aluminium, is alloyed with 
small quantities of magnesium and silicon. The alloy 
is fully heat-treated and has a minimum | per cent 
proof-stress of 15 tons per square-inch. Circular 
section tubing is invariably employed for the elements 
on account of its ease of manufacture. Because these 
elements are vertically disposed the bending stresses 
at the point of attachment to the cross-arm P, (Fig. 15) 
will depend upon the wind velocity. At 80 m.p.h. 
the pressure on the effective projected area of a cylinder 
is 4.96 10—* tons/sq/in. 

The bending stress at the fulcrum (P,) is :-— 


10-5j,3 D;* 
""* 0.196 (D,¢ d,* 


4.96 


S tons/sq/in 


This must be less than the proof-stress for the 
material in the ratio of the factor of safety, which is a 
matter for the makers’ discretion. 

The dipole inner tips are enclosed ‘n an insulator 
which protects the feeder connections from corrosion. 
Because the impedance between the inner tips of the 
elements is not greater than 100 ohms the electrical 
qualities of the insulator are unimportant. Calculations, 
based upon the power factor and dielectric constant 
of the lowest grade of thermo-setting plastic, will 
confirm this. The effect of a solid block of ice across 
the inner tips of the element has been studied ; 
measurements at 45 Mc/s indicate shunt resistances 
of the order of 30,000 ohms, which is negligible. 
The effect of a film of water over the insulator has also 
been investigated and found to produce negligible 
shunting effect. 

In order to satisfy certain mechanical requirements 
some of the component parts of the aerial structure 
e.g. bolts, nuts and clamps) may be made from 
dissimilar metals, and the contact potentials arising 
from galvanic action will promote corrosion under 
damp conditions; the metals should be selected, 
or suitably electro-plated with other metals, so that 
the resultant contact potentials do not exceed 0.25 V. 
In the installed position the contour of the structure, 
particularly at points of high stress, must not present 
any hollows which could trap rain and thereby 
accelerate corrosion. Slotting, notching, or dimpling 
at stressed points is undesirable as this leads to 
crystallization, and ultimate fatigue of the metal. 

Well-seasoned Canadian Douglas fir is suitable 
material for masts ; Scotch fir is a good alternative 
but the timber shortage has led to the general adoption 
of light alloys in their place. 

The effect of a metal mast on the gain and directional 
response of an aerial does not appear to differ 
appreciably from that of a wooden mast due to the 
feeder, which lies close to the axis of the mast in either 
case. The stresses at the fulcrum of the mast P 
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Fig 


15) may be determined at a wind velocity of 
80 m P } 


1., from :-— 
A, 


5.17 10 


‘LD (A, 

S D: d tons sq in 
where the multiplier 

7 4.96 10-5 

5 17 10 ‘ - 

7 32 
and A Projected area of array in sq in 
A, Projected area of mast in sq in 
Attaching the Aerial to a Building.—The aerial 
assembly is often mounted on a wall, and a suitable 
bracket and flange are required so that the attachment 
may be made by coach or rag bolts. An aerial so 
installed constitutes a landlord’s fixture and in common 
law cannot be removed by the outgoing tenant. 
More often the aerial is attached to a chimney stack 
by clamps, secured by a wire lashing tensioned round 
the stack This method has been used for many 
years by the British Post Office for attaching telephone 
line insulators to buildings, and apart from its simplicity 
and reliability it does not constitute a landlord's fixture 
when applied to television aerials. The stranded lashing 
wire should be of 7 16 or 7 18 s.w.g. heavily galvanized, 
high tensile steel (100 tons ‘sq in). 
Audible Humming of an Aerial.—The low 

frequency hum (about 60 to 100 cs) observed when 
steady light breezes cause an alloy aerial to vibrate 


* masts, 


and the interior of a chimney stack to amplify the hum 
by resonance), is very objectionable. The frequency of 
the hum, which is due to turbulance and causes the 
well-known “* singing ” of telephone wires, is given by : 
3.261 
d 

where v is the wind velocity in miles per hour, and d 
is the element diameter in inches 

The element diameter of typical aerials is of the 
order of } in, so that a steady breeze of 10 miles per 
hour will generate an eddy frequency of about 65 c/s. 
Masts are usually of the order of 2 in diameter, so 
that the wind velocity would have to be very high 
before the eddy frequency attributable to them attained 
an audible pitch. The effect has not been observed on 
possibly because the wind velocity at gale 
levels is insufficiently uniform to produce it. The 
turbulent frequency of the elements may not be 
audible unless it coincides with a principal flexural 
resonance of an element, and it is a coincidence that 
the mechanical properties of light alloys, and the 
dimensions necessitated by electrical and mechanical 
requirements, provide the conditions for flexural 
resonance at the most likely turbulent frequency, 
i.e. 60-80 cs. Because of the different mechanical 
properties of steel the phenomenon does not occur 
when this is used 

The trouble may be cured by 
some form of mechanical damping. 
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introducing 


21-Me/s BAND-PASS CONVERTER 


Vodifying the 10-metre Model for Reception on 14 Metres 


United Kingdom amateurs can operate in the 
21-Mc's 
and timely news since it follows so soon after a similar 


SHE recent announcement that as from July Ist 


band (14 metres) comes as welcome 
concession granted to United States amateurs. U.K. 
amateurs are at present restricted to the use of tele- 
graphy and to 200 kc 's only, the actual band being 
21 to 21.2 Mc's 

The converter described here for use in this band 
is identical to the 10-metre band-pass converter 
described a year or two ago in Wireless World In 
fact the only difference between the new model and 
the 10-metre one is in the signal-frequency coils. 
In the original circuit, redrawn here in Fig 1, 
these are marked T, and T,. The circuit damping 
resistors, R,, R, and R,, are retained at 10k. 

Although the requirement is for a coverage of 
21 to 21.2 Mc’s only, as it is relatively easy to obtain 
a l-Mcs bandwidth, advantage is taken to give a 
coverage of 21 to 22 Mc,s, and so take in the whole 
of the adjacent 13-metre broadcast band as well. 

As in the previous model, the intermediate frequency 
is 6 Mc s (50 metres) and the unit is intended primarily 
for use with the popular R1155 communications 
receiver, but it can be used equally well with any 
receiver having a short-wave range covering 50 metres. 
In this case the resistor R,, in the h.t. negative lead 
can be omitted 
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Propagation conditions being not particularly 
favourable for long-distance 10-metre communications 
just now the existing converter was altered for the 
new 14-metre band by replacing the three signal- 
frequency coils L,, L, and L, but using the original 
10-metre oscillator coil. Having made the coils, and 
they are simple and quite straightforward, the replace- 
ment can be effected in about half an hour, including 
realignment of the circuits. 

Like those of the 10-metre the 


model, 14-metre 


Wire 
Gauge 


Former 
Coils Size 


in in 

| No. 26 EN 

> No. 26 EN 

No. 26 EN 

No. 26 EN 

Spaced in 
0.5 in 

closewound 


No. 26 EN 


1 in 
Overwound 
earthy end 


No. 26 EN 
No. 26 EN 


> 


pt for an additional capacitor, C20, 

3 0.00! Ff Ce, te 22 pF 
(max); Co, OpF; C, 8 . 8 pF 
Ry, Rig. Rpg 2.2kQ; Rp 6B 


ible quantities of raw materials 
indings can be anchored to short 
w.g. tinned copper wire secured 
ners by binding with thread as 
awings of the 10-metre coils or 

y undersized holes through the 
then giv a ce wooden former d drive in the wire studs. Details 
hould not ire given in Fig 2, where is included 

| 6-Me s if. transformer T 


tne 
tutute was yugh 
obtainable 

tores 


equired size they by drilling 


he converter is effected by tuning 
C, to 21.4 Mc s, the first band-pass 


I to 21.6 Mc's and the second band-pass 
her coat of di ed ircul » 21.2 Mc's 


ind harden 


nable one gauge of wire to be used 


juite sati ilternative winding for L,; is given in 


the original i. 
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THE “BELLING-LEE” PAGE 


Providing technical information, service and advice in relation 
to our products and the suppression of electrical interference 


Upon Return from the Northern 
Radio Show 


*Doorod "’ and Ghosts 


\ Unique 12-way Flexible 
Terminal Block 


\\ 


Car pre ssors 


W. make no apology for 
again asking all members to 
fit suppressors to their cars 
and motor-cycles. It has 
been proved beyond all doubt 
that this does no harm to the 
engine, and that the effect on 
performance is negligible, 
and so is the cost — only a 
few shillings. 

* Unsuppressed’ engines 
play havoc with television 
programmes. Will you please 
help to overcome this avoid- 
able problem, which is spoil- 
ing the enjoyment of many 
thousands of A.A. members? 


Wn 
\\ ¥ 


Written 24th May, 1952 


BELLING b LEE LTD 


| Cantonese andes - Re. ENFIELD MIDOX . ENGL AND | 


ast vectificr 
erg" us OF 


Ons inch diameter and } inch thick, this unusually small, single element 
SenTerCel rectifier, Type M-1, has been designed for use at input levels 
exceeding 0.5 volts at any frequency up to 5 Mc/s weighs only 
0.015 oz. Inexpensive, highly efficient, the M-1 in most cases will replace 
a thermionic rectifier, thus removing a source of heat as well as saving the 


yee 


cost and complication of a valve holder and its associated wiring. 


AVERAGE CHARACTERISTICS 


Self Capacitance 

Ss ELENI U M Forward resistance at 5 V.D.C 
Rev. resistance at 5 V.D.C. 
Max. peak inverse voltage 
Min. A.C. input 


TYPE M-1 


for A.F. Second detectors - A.G.C. rectifiers * Muting 
circuits Contrast expansion and compression : Level indicators 
Modulation depth indicators Ringbridge modulators Limiters - Auto- 
matic frequency contro! * Non-linear resistances 


Standard Te Telephones and € ables 5 Limited 


red Office: C suse, A adon. W.C.2 
RECTIFIER DIVISION - WARWICK ROAD, BOREHAM WOOD, HERTFORDSHIRE 


Telephone | Elstree 240! Telegrams : SenTerCel, Borehamwood 


LETTERS TO 


The Editer does not necessarily 


endorse the 


Frequency Response Measurements 
TH usefu tion of S. Kelly and A. M. Pollock 

on thorn styli last month raises, as a side an 
nteresting discrepancy between the results plotted from 
hixed-frequency, point-to-point measurements and those 
obtained gliding tone record 

The test signal with automatic curve tracers 
oupled to beat-frequency oscillators or gliding tone discs, 
which sweep through the audio-“ frequency” range in a 
matter of minutes (in some cases, even seconds), is really 
long transient. To append a scale marked “ Fre- 
quency in per second” to curves obtained wits 
uch apparatus, seems to me to be the height of optimism 
How can the concept of frequency, which is essentially 
repetitive, be applied to a vibration emanating from a 
ystem whose parameters are changing continuously with 
time? Or are we supposed to believe that there is such 
a thing as nstantaneous frequency”? If so, it must 
change even during the period of each cycle of the wave, 
which can never be sinusoidal 

Hindhead, Surrey 
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HENRY MORGAN 


ferial Ambiguities 
\ THENEVER I hear people talking about the “ beam ” 


of a directional receiving aerial, I feel inclined to 
ask “A beam of what?” A contributor to your June 
ssue, for example, refers to the “beam” of a radio tele 
scope, thereby leading the uninitiated to think of a radio 
is some kind of device that directs energy like 
In the same way, aerial experts often talk 
adiator ” of a paraboloidal receiving aerial, or 
paraboke reflector being “ illuminated” by the 
‘rad We know that these wizards suffer from the 
occupational disease of always having their heads in the 
and couldn’t care less whether an aerial is used 
for transmitting receiving, but such ambiguous ter 
minology makes things very difficult for poor plodders like 
who like to ke their feet on the ground 
London, S.W.4 JAMES FRANKLIN 


telescope 


ator.” 


etner 


or 


me 


Ionosphere and Weather 


“THOS! 

May 
journal of his voyage to the North Pole, makes the very 
interesting and remarkable observation that by the speed 
and direction of motion of certain streamers in the Aurora 


your 
the 


nterested in “ Winds in the Ionosphere ” 
issue) may not know that Amundsen, in 


was able to predict the strength and direction 
on the earth’s surface likely to be encoun- 

days later 

not there is a movement of air in the 

it is abundantly certain that the movement of 

layers is interlocked with terrestrial weather 


Borealis he 
wind 
few 


of the 
tered a 
Vhether 
onospnere, 
the ionised 
phenomena 
The development of the big anti-cyclones which fre 
a large area of Europe is always preceded 
onospheric activity. I have kept observa 
tions on this particular “ warning” for 25 years and have 
never known—rare though it be—the long, slow swing on 
my meter fail to produce its welcome fine-weather system 
London, S.W.16 B. S. T. WALLACE 


or 


quently cover 
by abnormal 


Complaints Box 


\ AY I couple of complaints off my chest? 
A Now that the ether is a mad jumble of interference, 
why are the set manufacturers content to do nothing about 
t? Why don’t they leave the lush South, and set up their 


ret a 
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THE EDITOR 


opinions expressed by his correspon lents 


development de 
towns 


partments in large interference-infested 
us? Banks of rejectors cost money, but could 
be worth while 
Then there are 
new ones my 
vision set inside 
promising, but has 
bright 


uke U 
ontrols I have needed four 
* receiver and one for my tele- 

Che squash-plate type seemed 
taken a back The only 
be the German one of using a 
making contact with the carbon 


volume 
sound 
two years 
now seat 


idea appears to 


globule of 
track 
Rugby 


mercur 


J. W. SHILVOK 


* Pre-recorded ~ 


WISH vou bring your influence to bear on the 

B.B.C. to iim a recently introduced monstrosity 
the expression “ pre-recorded ” as applied to a programme 
Pre-when? A “ post-recorded” transmission should be 
worth while hearing! On second thoughts, though, per- 
haps the Corporation is leaving the door open for the me 
when they may be able to pick up and record a transmis- 
sion that has been echoing for years through the vastness 
of outer space 

Seriously, the B.B.C. should give some thought to choice 
of a proper form of words for announcements of this kind 
“This programme was recorded ” is lacking in precision; 
for all we know, it may have been a “live” transmission 
that had been recorded for later reproduction 


Norwich R. P. TRUMAN. 


would 


exp 


Marking Resistors 
N your May issue “ Diallist” brought up an interesting 

point with regard to the colour codes on resistances, 
and asks has become so firmly established. I have 
often wondered why myself, and although his suggestions 
on marking the resistances are very good I would like to 
point out that decimal points are easily obliterated I 
would suggest that a 100,000-ohm resistor be marked 100k, 
which would make it very much easier to read. _Inci- 
dentally, I know of one Italian firm who mark their re 
sistors and do not use the colour code. I can assure you 
that this makes for very much quicker work 

The one great drawback in marking resistors (and this 
applies to resistors marked with dots instead of bands as 
well), is that it is very difficult to identify them when wired 
in a circuit, unless the marking is in such a position that 
the value can be easily read off. Assuring that resistors 
ire Wired in a circuit with the value easily displayed will, 
igain, increase production time. Of course, this would 
not apply to the case where all components are mounted 
on a common tag-board 

In view of the above, I think that the coding of resistors 
by means of colour bands seems to be the best method 
Ihe ideal case would be to mark the resistors by means 
of coloured bands as well as numerically, burt I 
that this would be asking too much 

Livingstone, N. Rhodesia 


r 
why it 


suppose 


R. KRUMMECK 


Electronic Noughts and Crosses 


RECENTLY built a machine for playing Tick-tack- 

toe (noughts and crosses) and I am sure that others 
have done so also. I would welcome correspondence 
with all individuals who have built such devices or 
who know of such and their makers or published 
material on the same 

5430, 35th St., E. M. McCORMICK 

W. Riverside, California, U.S.A. 
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WORLD OF WIRELESS 


Decimetre Television in America « Amateur Frequency Changes ¢ 


International Television « Awards to Authors 


Television OS he industry chose—in the fac Birthday Honours 


A MONG EU the _ first Birthday 
: anel or ‘ Honours conferred by the Queen 
on set were the C.B.E. on W. J. Richards, 
ef supt., Telecommunications Re- 
ingle. Kr oe rch Establishment; and Dr R. I 
ngto rencn elevision Smith-Rose, director ‘of radio re 
rch, D.S.LR 
The following become M.B.E.s 
I G Diver chief engineer, 
McMichael Radio; E. Garthwaite, 
using differe: orem hief engineer, Marconi Instruments; 
and ian > tase ind F. W. Jones, engineer-in-charge 
Francaises a ald ne forces fos of wachine shop, Mullard Radio 
c ; ’ Mitcham 
F. H. Gilbert, overseer, Admiralty 
Shore Wireless Service, receives the 
British Empire Medal 


ca 


the interchang: 
veen London 


14 and 21 ik at ieee’ ft ‘eetiagey saa Increased Exports 


P IGURI S based on Customs and 
Excise returns for the first three 
the year, reveal that the 
he components exported 
hest of any section of the 
£2,.412,000, which is 
Technical U riting nearly 37 per cent of the total of 
> 4 £6.558,000 
I remtums [he exports of transmitters, com 
"T’HE first awar wine ° munications equipment and nav 
Indust Caen es . gational aids totalled £1,725,000 (26 
per cent), receivers £1,320,000 (20 
+r cent), lves £967,000 (15 per 
ent ind unclassified equipment 
£134,000 (2 per cent 
‘ ele j If exports continue at the volume 
the : 9 es eat recor for the first three months 
EE the year’s figure will ex 
26,000,000. The figures quoted 
do not take into account indirect ex- 
"2 . ; ‘ . ate ports of equipment installed in ships 
In the Stat , nate h ' cana.  acoomiglagier { aircraft or components used in 
I ical apparatus other than radio 
ind electronic equipment 


non 


provi 
{mateur Recordings 


radiation of amateur trans- 
nissions been raised by the 
R.S.G.B he Society states it has 
seen advised that the G.P.O. raises 
no objection to the recording of 
ransmissions which fall within the 
cope of the P.M.G.’s licence 

It is pointed out, however, that if 
t ; intended to re-transmuit the 
WINNING EXHIBIT cordings, the call sign of the 
? mbetitio original station must be deleted and, 
too, that the re-transmission must be 

for originator of the message 


PERSONALITIES 
Brigadier E. J. H. Moppett, M.1.E.E 
ho has my 


TT! question of the recording and 
re 


ust eted his tour of duty 
t Electrical and 
“nt, Ministry of 
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L. SMITH-ROSE 
sirthday Honours 


Philco 
research 
rial staff 
graduatir with 

Massachusetts 
in 1933. During 
absence to 
Radiation 
and subsequently 
Oran division 


Teese 
1 leave of 

mber of the 
at M.LT 
A.M.1LE.E., who has 
ibuted to Wireless 
gned from his post as 
the General Electric Co 
1 ap ment in the 
rmation Division of 


( sford 


M.Brit.L.R.E., 
Yivisional Telecom- 
at the South-West 
the Ministry of Civil 
1948, has been appointed 
Officer (Telecommunica- 
in succession to D 
pointment to L.¢ 
nth. Mr 
in 1935 
scceeded at the 
Knowling, O.B.E., 


recom 


Germ 


Gernsback, 


emporary 
sitin urope and wi 


from ly 2nd-8th 


article 
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ive g “Tr s (p. 285), who 


pment 


an 
career in 
After 
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years on the deve 
radar 
radar counter-tmeasures Dectore 
the Service 1947 


IN BRIEF 


Receiving Licences cu 
U.K. at the 
12,646,000, in 
vision and 132,87 
month’s increase 
was approx 40,000 


several 


airborne equipme 


Telecommunications Standards 
first meeting of the recently 
Pelec nications Industries 
Committee held 
ards Institution on Ma 
R.LC. and its four 
bodies B.R.I 
R.C.E.E.A., and 
with the Ministries of Supy 
Aviation, G.P.O., D.S.LR 
British Electricity Authorit Brit 
Electrical Allied Manufacturer 
Association the Telecommur a 
tion Engineering and Manufacturir 
Association, are 
ommittee, o 
firector of the G E 
tories, 1s chairman 


was 


M.A 
B.V.A 
together 
and =Civil 


W. Hu 
Research 


the Radio S« 


largest of an 


Membership of 
the LE.E. is the 
four spe 
tion —4,768 
the Institution is 


issued annual 
7? 


total membershiy 
given in the re 
report for 1951-52 
3 253 

Marine Scholarships. 
financial assistance to i 
officers, the 
introduced 

1 located ¢ 
private wireless training colleges 
LK The Company will 
thirds of the tuition fees for 
ing of successful applicants 
be nominated by the princiy 
colleges 


MOUNTED on a 
telescopic hydraulic 
most, the scanner on 
this mobile Decca 
radar demonstration 
unit con be readily 
raised for operational 
purposes and stowed 
below the roof line 
when on the road. 
The vehicle enables 
demonstrations to be 
given to shipping 
interests “on their 
doorsteps.”’ 


ialized sections of the Institu 


Theory.— The 
need in the April issue 
149) as to be held at the LE.E. during 
week cor ncing September 22nd 
tentative programme includes over 
papers grouped under the follow- 
ibject headir General Theory; 
dulau Smoothing, Filter- 
ng and Feedback; Speech and Music; 
Pelevision and Facsimile 
Instruments Show.——The second 
British Instrument Industries Exhibition 
is fj 1 to be held at Olympia from 
Lith 


B.S.R.A. Officers. The 
f the British Sound Recording 
s H. Davies, who is in 

t rding section of the 
B.BA | The 1952-53 
vice-presider 3 L. Pulling, at 
supt recording) and 

engineer (television), 
Leevers, of Leevers, 
R. W. Lowden con 


secretary 


Information sym- 


July next year 


new presi- 


engineer 
Nor supt 

B.BAC nd N 
Rict Lid 
tir honorary 
A.P.A.E.—At the 
necting of the Association of Public 
ss Engineers « May 29th, A. I 

1, of Aberdeen, was elected presi 
This vear's vice-presidents are 
Middleton (Post Office Radio 
, L. W. Murkham (Reslosound), 
larabut, of Bedford, who is also 
and Alex. J. Walker, who also 
as honorary secretary The 
vice-chairman is A. Apps, ot Canterbury 
Kinematography and Television.—To 
provide for a closer co-operation be- 
tween technicians in kinematography 
television, the British Kinemato- 
graph Society has inaugurated a Tele 
sion Division, particulars of which are 
btainable from the Secretary, B.K.S., 
164 Shaftesbury Avenue, London, 

W.C.2 


German Show of radio and television 

will be held in Dusseldorf 
August 22nd to 31st 

Radio Industries Club's 

iT versar Vas 


1¢S aS 


annual general 


nd 
and 


equipment 
fron 
twenty-first 
celebrated with a 
luncheon on 

20th at which 
Lord Brabazon, the 
new president, was 
in the chair The 
Club’s new chairman 
Owen Pawsey 
Electncal & 

Trading) and 
vice-chairman 

Curtis (direc 
Radio & Tele- 
vision Retailers 
Association). In 
the Club's 
annual report it 
recorded that 


BET? ™ 


j British Standards plete t of Multicore's Er 
. . . rh 1.20 Brie ' od ’ . . 
Radio Ball fustr . ast : otainat . 
Ha ga t r » . , Trevor-Johnstone Co., assemb 
ir dark pee * le + 
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B.S.R.A 


Manchester 


, * Electrical Who's Who 
MA 


Electronic Control 


BUSINESS NOTES 

le revisi Standby Transmitters I 

“ Elettra 11,” «i as ordered t re 5-EM 
strat nt 

Antiference, Ltd t r 


Sea 
str 
Partridge 


Transformers 
ked by the manuf 


actur 
i 


J. B. Hyde & Co., 
the E-Z wire strip, 


Mectropolitan- Vickers 


Fifty years 


M 


. 


Emitron Television, Ltd., ha 
és film scans 
r res - 


4 eT 


piements 


A.P.A.E. 
ANNUAL 
EXHIBITION 


took the available 


n rs vr a horn loudspeaker attachment 
exhibition held in London : 
ranized by th > 


ind and 
he Association of Post Offic 
I ni ction, dio Group 
was the Ideas Competition i 
members and 
ngenuity 
n work 


Electrical Engineers 
ilso arranged an exhibit 
t ‘ir members, which gave 
ical ncouraging promise of re al : 


vear 


their techn 
in devising short cu 
Nineteen entries wer 
zes were allotted 


C 5 I I training ipprentices, 
as follows t 1¢€ 
urtis 


e annual general meeting, 

Antone Company) for a ’ standards fostered by the Associa- 
set, a modulation-operated ndidates will required to serve a three- 
ispeakers, and a tubular vear term Vv 1 Association member, and to pass 
ind 3rd, to S. Lewis (They I etical and practical examinations, 
mixer and test units; 4th, ? 1 of 
for a tape reproduct: 

Yates 


ipproved 
hould go far to ensure 


be 


before being 
competence 

more recent commercial 
National Sound 


products 
ribed elsewhere in this issue 
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Wirecess Wort 


VORTEXION 
High Quality 


Reproduction 


“FIFTY and THIRTY WATT "* CINEMA 
AMPLIFIERS as illustrated for single or 
double P.E.C. input with separate adjust- 
able bias. Full range of tone controls to suit 
all needs with built-in Exciter Supply if 
required. 


TYPE C.P. 20A AMPLIFIER For AC Mains and 
12 volt working giving 15 watts output, has 
switch change-over from AC to DC and *‘Stand- 
by "’ positions. Consumes only 54 amperes from 
12 volt battery. Fitted with mu-metal shielded 
microphone transformer for 15 ohm micro- 
phone, provision for crystal or moving iron pick- 
up with tone control for bass and top. Outputs 
for 7.5 and 1S ohms. Complete in steel case 
with valves. 


FOUR-WAY ELECTRONIC MIXER This unit has 4 built-in 
balanced and screened microphone transformers, normally 
of 7.5-30 ohms impedance. It has 5 valves and selenium rec- 
tifier supplied by its own built-in screened power pack con- 
sumption 20 watts. Suitable for recording and dubbing, or 
large P.A. Installations since it will drive up to six of our 
50 watts amplifiers whose base dimensions it matches. The 
standard model has an output impedance of 20,000 ohms or 
less and any impedance can be supplied to order. 


OTHER MODELS IN OUR RANGE OF 
AMPLIFIERS ARE 


**SUPER-FIFTY WATT” 
“THIRTY WATT” 
‘* 10-15 WATT RECORD REPRODUCER ”’ 


These are fitted in well ventilated steel cases 
with recessed controls, as illustrated. 


Full details upon request. 
Export enquiries invited. 


VORTEXION LTbD.. 
257.261 THE BROADWAY, WIMBLEDON, LONDON, S.W.19 


Telephones: Lib 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London.” 


? 
“P’’ COILS 
for Aerial, R.F., and Oscillator Tuning and 
readily available in al! ranges 
WRIGHT & WEAIRE LIMITED 
138 oane reet t 4 Ww 


/PROJECTION TELEVISION AT ITS VERY BEST 


va 


| TOTAL COST (— 
£145 | SOUND SALES | 
| PROJECTED PICTURE 


MEASURES 3°°x 4" 
JUST LIKE A CINEMA 
IN YOUR HOME WITHOUT 
THE COST OF FILMS 


15” TUBE 


PICTURE SOUND SALES LIMITED 
DEMONSTRATIONS at our London Showroom: 
TO SCALE LLOYDS BANK CHAMBERS, 125 OXFORD STREET, W.I (Entrance in Wardour Street) 
Tetephone : GERrord 8782 
(Werks: West Street, Farnham, Surrey Telephone: Farnham 6461) 


New Kind of V.H.F. Propagation 


imerican Experiments on 


EPORTS have recently appeared in the British 
R lay Press of a new kind of propagation at very 
high frequencies, in which it was stated that as 
1 result of an experiment made in America transmis- 
sion over long distances had been proved possible 
Technical details of the American experiment have 
now been given in a Report* of the U.S. National 
Bureau of Standards 
The range of a v.h.f. transmitter has hitherto been 
considered to be that of the distance of the radio hori- 
zon (somewhat beyond the optical horizon), this range 
being normally somewhat enhanced by the presence 
beyond the radio horizon of a diffracted wave. At 
times it is further considerably enhanced by refrac- 
tion, reflection or scattering from various forms of 
tropospheric irregularity, but such transmission is un- 
predictable and unreliable. Propagation to long dis- 
tances by way of the ionosphere has not been thought 
possible on v.h.f. because—except at certain umes for 
the lower of the v.h.f.s only—the ionization of the 
layers never reaches a value such as is necessary for 
the complete refraction of such high frequencies, and 
the waves are therefore not returned to earth, but 
penetrate the ionosphere altogether 


Scattering from Ionosphere 


The American Report tells us that the experiment 
was conducted over a path 1,245 km (774 miles) long, 
the transmitter being at Cedar Rapids, Iowa, and the 
receiver at Sterling, Virginia. The frequency used 
was 49.8 Mc/s, and since no mention is made of any 
form of modulation the type of emission was presum- 
ibly continuous wave. A power of 23kW was fed 
to a rhombic transmitting aerial with a main lobe 
whose maximum was at an elevation angle of seven 
degrees. With such a high-gain aerial the effective 
radiated power in the direction of the receiver would 
be very high. 

Signals were received at all times of day and night 
and, during the course of the experiment (which has 
lasted for many months) there was never any failure 
in reception due to propagation effects. The waves 
arrived at the receiver after travelling by way of the 
lower part of the ionosphere, the receiver signal power 
consisting of energy which was “scattered” down- 
wards from that region. No refraction process was 
involved, the energy scattered downwards towards 
the receiver being but a small proportion of that in- 
cident on the layer. 

There was rapid fading on the received signal, 
which was accompanied at all times of day by random 
heterodyne whistles caused by meteors, and coincident 
with the occurrence of such a whistle there was often 
an abrupt increase in signal strength, due, no doubt, 
to reflection of energy from the ionized meteor trail. 


Propagation at Very High Fre 
Distances by D. K. Bailey, R 
Booker, G. PF. Montgomery, E. M 
B. Wiesner 


WireLcess Wor_p, Jury 1982 


Long-distance Transmission 


It seems, in fact, that meteors make an important 
contribution to the mean signal level 

The received signal was automatically recorded, 
and from the records the hourly average of signal level 
was obtained and a field strength graph plotted giving 
the hourly median values for a particular month. It 
would appear from this graph that the received signal 
strength was, having regard to the high radiated 
power, very low, and not to be compared with what 
would be obtained over such a distance from a wave 
returned from the ionosphere by the normal refractive 
process. The mechanism of propagation is, in fact, 
shown to be that of scattering from irregularities in 
the electronic distribution (attributable to turbulences) 
which permanently exist in the lower part of the iono- 
sphere, and it would not be expected in these circum- 
stances that the signal strength would be other than 
low in relation to the power radiated. But the ex- 
periment is important in proving that such a new type 
of propagation is possible 

The field strength graph for April, 1951, shows that 
the received field strength was at its maximum around 
midday, that there was a pronounced minimum near 
2000 hours Local Time (LT), a steady increase 
throughout the night and a tendency for a second 
maximum near 0600 LT. The authors of the Report 
think, therefore, that the ionization in the region 
which is responsible for the return of the radio energy 
may result from two causes. First, there is the sun’s 
ultra-violet radiation, which would be at a maximum 
at midday, and would account for the main maximum 
in the field strength. Then the ionization produced 
by meteors would be at a maximum at about 0600 LT 
and at a minimum at about 1800 LT, which would 
account for further features in the field strength graph. 
The relative importance of these two causes would 
vary according to season, and their combined effects, 
when superimposed, are considered to account for 
many features in the observed monthly trends. 


Increases in Signal Strength 


Some most important effects were noted during 
ionospheric storms and during Dellinger fadeouts. 
At times when severe ionospheric storms were in 
progress the signal strength showed some enhance- 
ment, and during moderate ones it remained normal. 
From observations made during 24 Dellinger fade- 
outs, it was noted that during 17 of these there was 
an increase in signal strength of from 3 to 6db, and 
during the other 7 signal strength remained normal. 
There was never any decrease in field strength during 
these occurrences, and, furthermore, the background 
noise was observed to diminish when they took place. 

As is well known, Dellinger fadeouts are due to 
the abnormally enhanced ultra-violet radiation from 
solar flares, which causes an abnormally increased 
ionization in the absorbing region of the ionosphere 
—supposed to be the D layer and possibly also the 
lower part of the E—at a height of about 100 km (60 
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Maximum Range 


This interesting 


range © 


experiment has thus shown that 
transmitter cannot truly be 
be limited to the distance of travel of the ground 
but that the return of a certain 
from the ionosphere to greater 
possible The geometry of the transmis 
would indicate that the range for one-hop 
ild be limited to about 2,000 km (1,250 
the carth’s curvature, and it is understood 
sions have been widely received by 
within that distance of the trans 
ttempt to receive the signals at a distance 
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RADIO RESEARCH AT THE N.P. 


HE versatility National Physical Labora- 
tory and it pacity for carrying through short 
earch programmes with equal 
well exemplified by the radio 

recent “ Open Day.” 

Radio Division has studied pro 
centmmetre wavelengths in the 
this tropospheric research 

production of reliable data 
ind frequency allocation of tele 
planned. Recent emphasis on 
has been investigated and a 
the results has shown that it is of 
to reflection from temperature 
to anomalous field strength 

200 km 
tion finder for atmospherics, 


N.P J has been 
and in place of verbal co-ordin- 


1u0n between observers at different stations in regis 


V associated, has 
been further improved 
tering particu now possible to use an 
automatic audio “pip,” which is triggered by flashes 
ibove a pr letermined threshold A quiescent period 
of seconds is arranged to follow each synchroniz 
ing signal t to write down the bear 
ing Suspected bearing some of the 
Meterologi investigated 
with a mobile been traced 
in one in me i another to 
tilting neighbouring 
hills 

Among t nd measuring methods demonstrated 
by the Elect Division were noted a low-noise 
ystem of calibrating signal generators, employing the 
“synchrodyne” principle, and the investigation of 
stability in permanent magnets by means of the 
current required in a search coil working in the field 
a standardized gap to balance the force of 
gravity on a known weight 


poservers 
errors at 
stations have been 
tion finder, and 
buried cable a in 
arization of the fielk 
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Short-wave Conditions 


July 


Predictions for 


“T°HE full-lin irves given here indicate the highest 
frequen sly to be usable at any time of the 
1y or night for reliable communications over four long 

’ country during July 
Broken-lu irves give the highest frequencies that 
will tair partial service throughout the same period 
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Series Mode Crystal Oscillators 


Circuit for Low-activity Crystals 


By H. B. DENT 


HEN used for frequency control of valve 
W oscillators quartz resonators generally take 

the form of thin discs or plates assembled 
between two metal electrodes. For certain special 
purposes the resonator is fashioned in the form of a 
rod and very occasionally as an annular ring. 

Employed in this way it is convenient to depict the 
quartz crystal as comprising inductance, capacitance 
and resistance arranged as shown in Fig. 1. Apart 
from the capacitance Cy, which is produced by the 
holder or method of mounting the crystal, the other 
quantities are essentially fictitious, as neither the 
inductance L, nor the capacitance C,, nor the resistance 
R have existence as we like to visualise them, and they 
can be neither separated nor can access be had to them 
individually. 

These quantities may be regarded as the electrical 
equivalents of the mass, resilience and frictional loss 
of the crystal when in a state of vibration, or oscillation. 
The crystal is tantamount to a mechanical vibrator 
having a strongly marked fundamental frequency, and 
at this frequency vibration once started can be main- 
tained with very little external power, but at any other 
period of oscillation very considerable power is 
required to start and to maintain it. 

Ignoring the resistance R in Fig. 1, L, C, and Cy 
form a circuit tuned by a parallel capacitance com- 
prising Cg and C, in series. As C, is always very small, 
only a fraction of a pF, and Cy is some hundred times 
larger, quite large changes in Cy can be made without 
affecting appreciably the resultant value of Cy and 
C, in series. Consequently variations in Cg, and in 
any shunt capacitance connected across the points 
A and B, have very little effect on the resonant 
frequency of the crystal. The only way in which 
any appreciable change can be brought about in the 
fundamental frequency is by mechanical means, such 
as by grinding away some of the surface to make it 
thinner. This will increase its fundamental frequency. 
A sufficient change in frequency to enable a crystal 
oscillator to be frequency modulated is possible, 
however, with special circuits and F.M.Q. is one 
example of this 

Measurements made to determine the effective 
values of L, C,, Cy and R in Fig. 1 for some typical 
quartz crystals are to be found in the literature on 
the subject’, and a few of the more interesting figures 
are given here. 

The type of cut, or particular part of the mother 
crystal from which the resonator plate is taken, deter- 
mines these values. For example, an AT-cut plate 
of 3,000 kc s fundamental frequency was found to 
have equivalent values as follows :— C 0.022 pF, 
Cy — 8pF, R 30 ohms and L--0.127H, thus 
giving an equivalent Q of 120,000. For another, with 
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a fundamental frequency of 6,300 kc/s, the corre- 
sponding values are: C, 0.0059 pF, Cy = 5 pF, 
R = 30, L = 0.108 H and Q = 390,000. 

With some low frequency crystals of the order of 
100 kc/s, equivalent inductances of 20H to 30H can 
be obtained and with Q values of 150,000 to 280,000. 
An Essen-type ring crystal, as a matter of interest, 
produced the fantastically high Q value of over one 
million. It was for 100 kc/s and the equivalent 
inductance was 50 H. 


Frequency Control 


It is because of their exceptionally high Q values 
that quartz crystals exert such a stabilizing effect on 
the frequency of oscillating circuits. 

Not only do they hold the frequency constant despite 
variations in the associated circuit values, but as the 
resonant frequency is governed by the physical 
dimensions of the crystal they can be ground for a 
particular frequency and will hold this frequency 
almost indefinitely after the initial ageing period. 

Quartz crystals are affected to some extent by 
changes in temperature, but in many crystals this can 
be kept to within 0.03 per cent or so for low-frequency 
crystals of the order of 10 kc/s to 50 kc/s and to within 
0.1 per cent or better for high-frequency crystals over 
a moderate range of temperatures. But if there are 
likely to be very wide changes in ambient temperature 
and a high accuracy is required the crystal must be 
mounted in a temperature-controlled oven. 

In the majority of circuits where a quartz crystal 
is used for controlling the frequency of oscillation the 


Left: Fig. |. The equivalent 
electrical circuit of a typical 
quartz crystal vibrator. 


Below: Fig. 2. Pierce crystal 
controlled oscillator. if the crystal 
is replaced by the tuned circuit 
shown dotted it becomes the 
familiar Colpitts. 


< 
crystal takes the 
tune 


a tuned circuit and behaves 
‘sonant circuit; the Pierce 
is a case in point I< 
i necessary to replace tl 

a tune as shown dotted, and 
recognised a ve of the Colpitts family 

Triodes or r pentodes used as triodes, 
function equally well as crystal oscillators, and there 
is little to choose between them as oscillators at low 
but the pentode scores when the oscillator is 
operated at appreciable power as by a suitable 
choice of circuit, the r.f. current flowing through the 
crystal, and hence the power in this circuit, can be 
kept reasonably low. If too much r.f. power is put 
into the crystal its amplitude of vibration increases 
and eventually becomes large enough to shatter the 
crystal Ihe inclusion of a small flash lamp bulb 
60- to 100-mA type) in series with the crystal, as 
shown in Fig. 3, enables the actual r.f. current through 
the crystal to be monitored. With most crystals a 
moderate glow is permissible 

In Fig. 3 the crystal is used in a tuned-grid—tuned- 
anode circuit, and it may sometimes be necessary with 
pentodes to include a small capacitance—3 to 5 pF 
should be ample—between the grid and anode as 
shown dotted. With a triode the additional capacitance 
should not be required 


The grid resistor R 
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power, 
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provides grid bias (from the 


Pig. 3 n this circuit the quortz 
mpedoar 


crystal behaves as a high 
A capacitor joined between 
jotted) may be necessary in some 


e tuned-grid circuit 
anode and grid (showr 
oses 


the series resonance of the quartz 
sciliation 


grid current 
and screen 

But as 
for this purpose, 
as well to 


yr the valve, as without it the anode 
nts are likely to be excessively high 
000 to 50,000 ohms only will. serve 
an r.f. choke is sometimes included 
raise the impedance in shunt with the 
crystal to a reasonably high level. In very low-power 
oscillators R, can often be made a half megohm or 
so, then the r.f. choke can be omitted ¢ 

Many variations of these two basic circuits are in 
general use, and with few exceptions the crystal 
behaves as a parallel tuned circuit, so that they might 
be described as parallel-mode crystal oscillators in 
order to distinguish them from circuits in which the 
crystal is employed as a series tuned circuit, or as a 
very low impedance at the resonant frequency, i.e., 
series-mode crystal oscillators. 

Looked at from the points A and B in Fig. 1, L 
and C, form a series circuit resonating at a frequency 
fixed bv their respective values, and this frequency 
is very close to that of the alternative resonance using 
the shunt capacitance Cy in series with C, to tune 
the “‘ coil” I 


trom 


Alternative Circuits 


The fact that different ways of using a crystal 
to control an oscillator are possible can often be a 
distinct advantage as, if for one reason or another 
the crystal will not function as a high impedance 
element in one of the orthodox circuits based on 
Figs. 2 and 3, then it might be possible to get it to 
perform the desired function in one of the lesser-known 
circuits based on the crystal’s series-resonance 
characteristics 

The series-resonance mode of operation can be a 
little tricky at times, especially with high-frequency 
crystals, owing to the presence and shunting effect of 
the capacitance formed by the crystal electrodes and 
holder. However, there is not much likelihood of 
running into difficulty over this with crystals of lowish 
frequency, say 950kc/s and lower. With much 
higher frequency crystals it may be an advantage to 
balance out the holder’s capacitance and neutralized 
or bridge circuits have been employed quite success- 
fully for this purpose.® 

The need to seek and explore the series mode of 
operation was brought about by the desire to utilize 
some of the odd-frequency quartz crystals that have 
been reasonably plentiful in the disposal markets. 
They were to be used for calibrating various r.f. 
oscillators for the home laboratory, and while the 
actual frequency of the crystals was unimportant, it 
was necessary for the exact frequency to be known to 
within close limits, and as the Services were very 
particular in this respect they seemed to fill the 
requirements admirably. If the seals on the holder 
are intact it is safe to assume it contains the original 
crystal 

Some appeared to be not quite so active as could 
be desired, and would not function satisfactorily in 
the more orthodox circuits. One that has proved very 
satisfactory is that shown in Fig. 4, which is nothing 
more than the familiar reaction coil oscillator with the 
crystal included in the reaction coil circuit. 

At its resonant frequency the effective resistance of 
a 950-kc’s crystal used in this circuit was found to be 
about 2,000 ohms. The reaction coil was accordingly 
adjusted to produce oscillation at the crystal frequency, 
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mparatively low-frequency crystals (500 kc/s) 
re as shown here provides a more compact coil. 


but to be too weakly coupled to produce oscillation 
with any appreciably higher value of series resistance 


Actually the adjustment is not critical with 
crystals, but it might prove a little 
crystals m -d in a metal case. 
has not in the circuit. 

The r t ot the circuit (fairly weak reaction 
coil coupli ults in only low-power oscillators 
being practical without recourse to neutralization, but 
for calibration work low power is adequate. 

Perhaps the simplest way of adjusting the reaction 
coupling is to so proportion the turns of L,, Fig. 4, 
that oscillation occurs only with L., C, tuned to the 
crystal frequency and with any appreciable mistuning 

cillation ceases. 

With a valve such as the Brimar 6BA6 suitable 
values for this circuit, using a 950-kc’s crystal, are : 
R,= 470kQ,R 47kQ,R 5-10 kQ2, C, — 3-30 pF, 
( 100 pF, ¢ 0.01 uF, L,= 850 4H. A coil of 
this inductance can be made reasonably compact if 
constructed as shown in Fig. 6. For this a bakelite 
former of about fin outside diameter and lin long 
is used. Fixed to it by Seccotine or other suitable 
adhesive are two 1-in diameter discs cut from 1/16-in 
bakelite sheet and forming a single slot }in wide 
L. is wound on first and has 190 turns of No. 30 s.w.g. 
enamelled copper wire ; layer winding is not essential, 
but it should be reasonably even. Two or three turns 

ellophane’’’ tape cut to the right width serve 


most 
awkward with 
So far this type 
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as insulation, and then 36 turns of the same gauge wire 
are put on for L, 

In the prototype oscillator C, is variable, but it 
could well be fixed at about 20-25 pF and the core in 
L,, L, adjusted for tuning. Otherwise the core is fixed 
with about equal amounts projecting each side of the 
coil. This may not be a very efficient coil, but it has 
proved quite satisfactory for a number of crystals of 
about the same frequency and obtained from different 
sources. 

This standard of frequency, and others like it, have 
been used for calibrating various test oscillators for 
use in the home laboratory, using harmonics up to the 
fiftieth or more. At times when calibrating oscillators 
it has been found an advantage to select and accentuate 
a particular harmonic to act as a band marker. This 
is done by rearranging the circuit so that the control 
grid, g,, and the screen grid, g,, of an r.f. pentode 
function as a triode oscillator, and a circuit tuned to 
the required harmonic is connected in the anode of 
the valve, as shown in Fig. 5. 

Usually some form of beat-note detector is required 
when calibrating oscillators, and this is embodied in 
the circuit by using the suppressor grid as a mixer for 
external signals. The valve is a Brimar 6BA6. 

The circuit values mentioned are generally satis- 
factory for crystals of 1,000 kc/s or so, but with 
crystals of appreciably lower frequency (for example 
500 kc s) it will be necessary to increase the size of the 
grid tuning capacitor to about 100 pF, otherwise the 
inductance required to tune the grid circuit becomes 
unduly large. At such frequencies coils wound on 
pot-type cores, of the type shown in Fig. 7, give 
better results and are far more compact. 

With the type of coil former shown in Fig. 6 the 
dust-iron core increases the inductance by 1.8 to 
2 times, whereas with the pot-type of Fig. 7 the 
inductance is increased 3.5 to 4 times. These figures 
can be taken as a guide for calculating coil inductances 
for variou the coil being regarded as a multi- 
layer coil with dimensions fixed by the overall space 
taken by the winding. The appropriate abac in the 
Wireless World ** Radio Data Charts” will give the 
inductance of an air-cored coil of the dimensions used. 

This value should be about half the required 
inductance for coils wound on the open core of Fig. 6 
and one quarter for coils with the pot-type core of 
Fig. 7. 
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MARINE RADIO 


OME 700 more British cargo vessels will compulsorily 
have to carry radio gear when the International Con- 

vention for the Safety of Life at Sea comes into force on 
November 19th. This Convention provides, among other 
things, for the fitting of W/T or R/T gear in all cargo 
ships between 500 and 1,600 gross tons (the previous 
minimum tonnage 

Provision is also made in the Convention for all ships 
over 1,600 g.t. to carry d.f. gear when engaged on inter- 
national voyages, and to maintain a continuous watch on 
the distress frequency either by operator or auto-alarm 
Signatories to the Convention may defer the fitting of 
df. gear in ships between 1,600 and 5,000 tons for two 
years 

Drawn up at a conference, attended by delegates from 
thirty countries, in 1948, the Convention provided that the 
regulations should come into force one year after fifteen 
countries (seven of which had not less than one million 
gross tons of shipping) had ratified their acceptance of the 
Convention—sixteen have now accepted. 
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unipole in order to prevent the ingress of moisture 
Che end of the tube remote from the folded unipole is 
bent upwards to form a reflector and this end of the 
tube is closed also with a rubber bung or cover 

The total length of the tubing is approximately one 
wavelength when the aerial and reflector sections are 
separated by one-quarter wavelength, but this will be 
reduced if the spacing between the two parts is less 


than one-quarter wavelength 


VALVE BULBS 


LASS envelopes for valves or electric lamps can 
J be blown at the rate of a million per day by a 
new type of machine installed at the Haworth factory 
Glass Bulbs, Ltd., near Doncaster. At the “input” 
end of the machine a controlled stream of molten glass 
from the furnace flows down between two rollers and 
emerges aS a continuous ribbon with bumps in it, like 
the ribbon of caps in a boy’s toy pistol. This ribbon 
is carried along on a belt of metal plates and eventually 
chain of blow-heads which 
above 

Each blow-head presses into a bump on the ribbon 
gives a puff of compressed air, which blows the 
bulb through a hole in the metal 
ly-formed bulbs hanging below the 
t by split moulds of the required 
h rise up from below on a moving 
round them from both sides. The 
rotate and at the same time the air 
blow-heads increases, so that the 

moulded to their final shape 
noulds open again (see picture) and 
nvelopes are led by air jets and 
he ribbon by a finally being 
ind passed through an 
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ossor double beam oscillograph, Model (O49, 
is used by Messrs. C. A. Parsons & Co. Ltd. 
of Newcastle-on-Tyne, in their Industrial I 
tronics Laboratory, for checking over 
conditions in the prototype of a newly deve 
clectronic supervising instrument. 
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VinLF. Broadcasting 


Lessons to be Learned 


By J. R. 


paradoxical that while Britain is apparently 
to embark on v.hf. broadcastings, in 

i where frequency-modulated v.h.f. broad- 
1as been in existence for fifteen years many 
are wondering whether it can survive much 
In the belief that the facts about U.S. f.m 
ire not well known in this country, the 
report, based on a survey carried out 

i two months’ visit to the U.S.A. earlier this 
1as been compiled. 

i to production figures for the first few 
s of this year—15 years after the establishment 
of the first f.m. stations—only five per cent of all 
ound receivers and only 2 per cent of all television 
sets now being manufactured in the States incorporate 
f.m. sound broadcasting 

n indication of its importance in the eyes of the 
American public is obtained from the fact that three 
times as many midget receivers and seven times as 
many car radios are sold as f.m. models. 

One of the largest radio receiver manufacturers 
stated that about 5 per cent of his sets had an f.m 
range while the biggest and most “loyal” f.m. manu- 
facturer stated that about 12 per cent of his output 
incorporated f.m. Many manufacturers have dropped 


1 > 
f.m. altogether 


casting 
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Receiver Prices 


While a.m. table receivers retail at from $12 to $40, 
the cheapest f.m. model sells at $55 and a table model 
f.m. set may be priced as high as $90 dollars. 

If similar circuits were adopted by British manu- 
facturers the typical table model now costing £15 
would cost £30 with f.m., plus tax in both cases. 

In spite of the fact that the cost of receivers has 
undoubtedly been an important factor in inhibiting 
the sales of f.m. receivers in the U.S., efforts to pro- 
duce really cheap sets have been unsuccessful. 

Super-regenerative receivers and converters of the 
types now being tried out in Germany have dis- 
appeared from the American market entirely. Manu- 
facturers who still market f.m. sets in the States have 
the conclusion that they must have high 
sensitivity, good limiting, low drift and low distortion, 
even if these features make the receiver expensive. 

At the peak period there were 800 f.m. stations, 
now there are some 600 licensed compared with 2,300 
4m. transmitters. Moreover, many existing f.m. 
1ave applied to the F.C.C. asking to be 
allowed to reduce their hours of operation 

Of the 600 stations in existence, only 65 operate 
independently; the others being affiliated to a.m. 
ind merely duplicating the a.m. programme. 
independent stations only six claim to have 

wn a profit in 1951. Twenty-one stations were 
closed down in the year 1950/51 alone. 

No separate figures are available for the affiliated 


come [to 


operators 


tations 


from 


American Experience 


BRINKALEY* 


stations but most of these seem to represent a “ hold- 
ing down the channel” operation. The comment of 
the station manager of WHAM, Rochester, was 
typical. He stated that if his a.m. outlet broke down 
he would be inundated with telephone complaints 
within a half-minute The f.m_ outlet carrying the 
same programme could fail for half an hour and no 
one would mind, and no calls would be 
received 

It is interesting to note in passing that television is 
so far showing little sign of ousting sound broad- 
casting inthe U.S. It is merely changing its character 
and the listening habits of the public. In television- 
developed areas a.m. revenue was down by only 2 per 
cent in 1951 while in areas not covered by television 
a.m. revenue was up by 10 per cent. 


seem to 


Public Reaction 


Frequency modulation does, of course, make a 
limited appeal to certain minorities and for special 
purposes such as 

(a) High quality enthusiasts 

b) Rural listeners in those areas where night-time 
reception of a.m. is bad 

c) The smalltown local station listener whose a.m 
station closes down at night. 

d) Foreign language and educational broadcasts to 
minority groups in metropolitan areas. 

e) Specialized broadcasting such as 
background music for restaurants 

None of these functions constitutes a primary public 
service and few have any commercial attraction. Fre 
quency modulation in the U.S. is at best a gap-filler for 
the a.m. services. It has met with no success when 
trying merely to do a little better what the a.m. stations 
do already. Such success as it has had, has been in 
tackling those specialized fields which the a.m. stations 
neglect. It is largely in the hope that these special 
functions may grow to flourish that f.m. is warding 
off the threat of extinction 

One is led to conclude that, in the U.S.A. at least, 
f.m. receivers are much too expensive in relation to 
what they offer the public in terms of improved recep- 
tion or alternative programmes. In the cyes of the 
American public the f.m. band is probably worth 
about as much as the inclusion of a short-wave band 
is to a British listener. 

Whilst one gained the impression that the problem 
would have been substantially easier and the position 
healthier if amplitude modulation had been chosen, 
the overall impression is that any form of v.h.f. sound 
broadcasting has a difficult furrow to plough. 

So far as Britain 1s concerned there is reason to 
fear that v.h.f. broadcasting may suffer a similar or a 
worse fate, especially if we stumble into it without 
benefiting from the American experience. 

It is certainly incumbent upon those who promote 
it to advance logical reason why it may be expected to 
fare better. 


providing 


279 


OSCILLOSCOPE 


iD 


cig, OS UF, 2uV 


MR, 
S6EHT 20 


POWER SUPPLY 


ete circuit of the oscilloscope. The time base 
sd throughout and the Y-amplifier is directly 
ibe. The e.h.t. supply comes from the 350-V 
transformer through a voltage-multiplying 


Fig. 6. Arrangement of 
jack J,. The two main 
springs are arranged to 
contact the ball of the plug 
simultaneously 


Lavout of the Components 


HE complete circuit diagram of the oscilloscope 
is shown in Fig. 5 and im comprises four sec- 
uons, the Y-amplifier, the time base, the power 

supply and the calibrator he amplifier has two 
stages, of which the second ts a pair of valves cathode- 
coupled to operate in push-pull. The gain control 1s a 
variable resistance R, in the cathode circuit of the 
first valve, and it operates by varying the negative 
feedback in this stage. Some initial feedback ts pro- 
vided by the bias resistor R, which appreciably 
increases the linearity of the stage 

The input ume constant C,R, is only U.22 second 
and represents ompromise between the require- 
ments of a low sag and a quick recovery from shocks 
When the gain is reduced, the effective value of the 
time constant is increased considerably, with a conse 
quent reduction of sag, by the negative teedback 
acnhon 

The coupling to the second stage is by C,R, of 
time constant 0.094 sec. Here, however, compensation 
is provided by the anode time constant R,C, and the 
sag in this coupling is extremely small for waveforms 
ip to 20msec in duration. Beyond this point all 
couplings are direct 

The output valves have 
cathode resistors R, and R 
to improve the linearity. The two valves are coupled 
by R,, and their outputs in opposite phase are de- 
veloped across R, and R,,, the anodes being con- 
nected directly to the Y plates of the cr. tube. A 
resistance network R,,, R,,, R,, is connected between 
the two anodes so that a small part of the output can 
be tapped off in either phase to lock the time base 

If V, and V, gave precisely equal outputs R,, and 
R,, would be required to be of equal value and there 
would then be no output from R,, when its slider 
was set at its mid-point. However, with this form of 
push-pull, the output of the second valve is less than 
that of the first and so R,, must be less than R,, to 
bring the zero to the mid-point. Because of resistor 
tolerances, it may be necessary to adjust the value ol 
R,, or R,, experimentally The normal resistor 
tolerances for R,, and R,, are greater than the total 
value of R 

With a sine-wave signal the time base should lock 
in equally well with R,, fully rotated either way and 
it should not lock at all with it at a point near the 
middle of its travel. If it is found that i* locks at all 
settings, but that the degree of lock varies from one 
end to the other, then the resistor connected to the 
end of R,, at which the lock is the harder should be 
increased. The change of resistance value needed 
may be considerable, for it is possible to have R 
25 k{2 high and R,, 20k‘: low; to correct for this, as 
much as 40 k{! would have to be added to R 

This difficulty could be overcome by using a centre- 
tapped potentiometer for R,, and connecting its tap 
ping to +h.t However, the arrangement shown 
enables a standard component to be used. 

The layout should be chosen to give very short 
direct leads for ail grid and anode connections. The 
output valves should, therefore, be mounted near the 
tube base The leads to R, and R,, should also be 
short and this will usually mean mounting the poten- 
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Supply Equipment 


comprises a 350-0-350V trans- 
heated rectifier V,, a two- 

ircuit comprising L, and L, of 5H 
F capacitors C,.-C The chokes 
1ally low inductance because it was 
hould be physically small and of low 
1ere is no Objection at all to the use 
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if serious interference from its 

to be found. It is desirable to 
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about four resistors apiece in series. This is done to 
keep the voltage on each at a low level, for when the 
voltage on a carbon resistor continuously exceeds 
about 500 V it is liable to deteriorate quickly 

The capacitor C,, can itself be of low voltage rating 
but must, as a whole, be insulated for 2kV from the 
The resistor R,, is included so that a signal 
can be fed to the grid for brightness modulation if 
required. If so fed it must be through a capacitor of 
low leakage and 2kV rating. No use has so far been 
made of this. Because of the high impedance of the 
e.h.t. supply, the heater winding for the c.r. tube must 
be very well insulated 

A jack is included in the ume-base unit so that the 
saw-tooth generator can be disconnected from the 
amplifier and another signal fed in. This facility is 
provided mainly for use with a wobbulator so that a 
special time-base signal can be provided. It is, how- 
ever, useful for other purposes. 

The jack is of non-standard form and was fabri- 
cated from two normal ones The arrangement is 
shown in Fig. 6. The normal jack had the frame as 
shown contacting the body of the plug and one con- 
tact for the ball, also the break contact. A second 
main contact was taken from another jack and fitted to 
the other side so that the ball contacts the two simul- 
taneously 

With the plug removed, | and 2 are in contact and 
the time base is joined to the amplifier. With the plug 
inserted the connection between 1 and 2 is broken and 
the ball of the jack contacts 1 and 3, thus connecting 
the input to the grid of V, and to the grid leak R 
A capacitor is inserted in series with the cable at the 

th The body of the jack is earthed and so 


chassis 


other end 
earths the screen on the cable. 

There are other ways of doing this, of course, but 
this happened to be the simplest for the writer. 

The Y amplifier is built on a chassis level with the 
tube on one side of it and the time base on a similar 
chassis on the other side. The power supply is under 
the back end of the tube. A great deal of space has 
been left vacant towards the front of the lower chassis. 
This was done deliberately to leave room for addi- 
tional equipment should it prove necessary. 

The input cable is a major difficulty with all oscillo- 
It is desirable to have it some 4-5 ft in length, 
but it should be of negligible capacitance. It must 
be a coaxial cable to avoid serious hum pick-up. Ifa 
connector is fitted to the panel one can make up a 
number of input cables for different purposes. The 
writer mostly uses a length of 70-ohm coaxial cable 
with a capacitance of 22 pF per foot. This means that 
the input capacitance is around 100 pF. 

However, this capacitance is not very important in 
time bases. In a line time base, it is chiefly the current 
waveforms that one wants to inspect. To see them it is, 
in any case, necessary to break the circuit and insert a 
resistance. For example, the deflector-coil current is 
vetted by inserting a 10-ohm resistor in series with it 
ind connecting the oscilloscope across this. The cable 
capacitance is then unimportant. In the frame time 
base the cable capacitance is not large enough to have 
much effect. 

Then, in general, where the time-base impedance is 
high the voltage is high also and probably too great 
to be controlled by the gain control. An input attenu- 
ator is then necessary and can be arranged to reduce 
the capacitance loading. The writer made one to the 
circuit of Fig. 7, the components being fitted in to an 
old electrolytic-capacitor can at the end of the cable 
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remote from the oscilloscope. The resistors are chosen 
to give an attenuation of 10 times approximately and 
C, is adjusted, when viewing a sharp pulse developed 
on a low resistance source, so that the waveform of the 
pulse is the same with or without the attenuator. If 
C, is too large the pulse will have overshoot, if it is 
too small the corners will be rounded, a value of about 
10 pF is needed. On the input side of the attenuator 
only a few inches of cable should be used and the 
input capacitance is then reduced to some 10-20 pF. 

The calibrator section of the oscilloscope has 
already been described.’ A small auto-transformer 
T, is used to provide 35 V r.m.s. from the heater line, 
and its output is applied to an attenuator through R.,. 
This resistor enables the input to the attenuator to be 
adjusted precisely with the aid of the rectifier-type 
voltmeter. The output is continuously adjustable by 
R., and S, from 50V p-p to 0.05 V p-p; R,, is pro- 
vided with a calibrated scale and so is direct reading. 

In use, the deflection corresponding to a given 
signal is noted, the Y-amplifier input is transferred 
to the calibrator and R,, and S, are adjusted so that 
the same deflection is obtained. The peak-to-peak 
voltage can then be read off. 


7“ Oscilloscope Calibrator by W Tusting, Woreless World, 


August 1951, p. 310 


REPRINTS OF ARTICLES 
C ONSIDERABLE interest having been created 


by the design for a simple inexpensive f.m. set 

for the 90-Mc/s band (by J. G. Spencer of the 
B.B.C. Research Department) which appeared in our 
November and December, 1951, issues, a reprint has 
been prepared and is now available from our Pub- 
lisher, price Is (by post ls 1}d). The modifications 
given in the May, 1952, issue for fitting an X79 fre- 
quency changer in place of the obsolescent X81 are 
also included in the reprint. 

A reprint has also been prepared of the article by 
J. F. O. Vaughan (December, 1951) describing a 
pre-tuned radio feeder unit with gramophone pre- 
amplifier. Price 9d (by post 10}d). 

This announcement affords an opportunity for us to list 
the other Wireless World articles, of which reprints are still 
available. The price in parentheses includes postage. 

Cathode-Ray Oscilloscope. General-purpose instrument 
with a three-valve time base, single-valve amplifier and two- 
valve wobbulator By S. A. Knight (December, 1948 
6d (74d 

General-Purpose Oscilloscope 
ment radar unit. By J. F. O. Vaughan (May, 1948). 9d (10}d) 

Receiver Alignment Equipment. Composite reprint: Simple 
Cathode-Ray Oscilloscope (March, 1950) and Design for a 
Wobbulator (October, 1950 By M. G. Scroggie. 9d (104d) 

Communications Receiving Equipment. Composite reprint 
including: Modifying the R1155 (July, 1946); Band-Pass Con- 
verters (October, 1950); More about Band-Pass Converters 
February, 1951). Is (Is 14d) 

Quality Superheterodyne. Design for a nine-valve receiver 
By S. A. Knight (December, 1947 6d (74d 

Sensitive T.R.F. Receiver. Three-valve circuit embodying 
automatic gain control. By W. Amos and G. G. John- 
stone (October and November, 1951). Is (Is 14d 

Midget A.C. Mains Receiver. ‘Two-valve medium-wave 
portable. By S. W. Amos (March, 1949). 6d (74d) 

Midget Three-Valve A.C. Mains Receiver. 
medium-wave tf. set. By S. W. Amos (February, 
6d (74d 

A Modern Crystal Set. 
manium crystal receiver By 
1951 6d (74d 

Ex-Government Valves and C.R. Tubes. 
designations and their equivalents (August, 1945 
teristics of ex-Service c.r. tubes (December, 1947). 6d 


Modifying an ex-Govern- 


Long- and 
1950) 


three-station ger- 
September, 


Pre-selection 
B. R. Bettridge 


Valve-type 
and charac- 
74d) 
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B.S.R.A. 
ANNUAL 
CONVENTION 


and Convenuon 
organized by the British Sound Recording 
Association at the Waldorf Hotel, London, 
W.C m May 16, 17 and 18 proved a focal point of 
the year’s activities in the technical aspects of record- 
ing It was well attended by enthusiasts from ali 
parts of the country and representatives from abroad 
I available for commercial ex- 
tors limited the number of firms showing to about 
y represented a fair cross-section of the indus- 
ind the demonstrations of sound reproduction 
n throughout the Saturday and Sunday were well 
d on both days A selection of the more 
ent products shown at the Exhibition are described 

mn another page 
Che Friday evening meeting, with which the pro- 
dings opened, took the form of a “ Musicians v 
Technicians” debate under the able chairmanship of 
Sir Steuart Wilson. The musicians were represented 
by Julian Herbage and Anna Instone, of the B.B.C., 
and the technicians by D. Thomson (Decca) and P. J 
Walker (Acoustical Mfg Each “side” played 
records which they regarded as of outstanding merit, 
nd criticisms were offered by their opponents and by 
members of the It soon became apparent 
the musicians were prepared, if necessary, to 
we small distortions provided that the general 
osphere of the recording was in keeping with the 
t They liked, metaphorically, to 


ers intentions 


NCE again the Exhibition 


Although the space 


audience 


, , , — °° 
NEW “SOUND 

ume of the B.B.C. Engineering Training 
Manuals, published by arrangement from the 
| World office, has just appeared. This is “ Sound 
z and Reproduction” written by J. W Godfrey 

W. Amos, with the collaboration of M. J. I 

K. R. Sturley and P. J. Guy. Being primarily an 
nal manual for the Corporation's technical staff, 
phasis throughout is on B.B.C. equipment, but the 
nterest to a much wider circle of readers 
oncerned with high-quality recording. It is claimed to 
t textbook on this subject yet 
Che principles of electrical recording and reproduction 
inst set out clearly and at length. Disc recording is 
discussed, with a detailed description of the B.B.C 
D recorder and other equipment now in use in 
services, followed by chapters on 

The principles of magnetic record 

with descriptions ot the 


nd EM magnet 


NOTHER vol 
4 


HOOK 18 of 


most cor 


nprehensive 


stand back and see the whole, whereas the technician 
climbed the rostrum and moved about the orchestra, 
listening to individual instruments. Fidelity to the 
original sound satisfied recording engineers, but 
musicians asked more—fidelity to the creative 
thoughts of the composer. In summing up, the Chair- 
man said that the problem was primarily one of com- 
munication between musicians and technicians, who 
apparently talked different languages. Technicians 
had been accused of having no hearts and musicians 
no heads. There were not only problems to be solved, 
but many yet to be stated, more particularly in the 
formulation of criteria which could be measured 

A very high standard was again reached by the 
exhibits entered by B.S.R.A. members for the amateur 
competition. The President’s Trophy was won by 
C. L. Appleby with a portable clockwork-motor-driven 
tape recorder with an ingenious single mechanical 
control, and facilities for playback. The Committee 
Prize went to C. G. H. Chalker for a disc recording 
machine, notable for its high standard of workman- 
ship and finish, and the Wireless World Prize which 
the Association decided should go to the competitor 
exhibiting the highest originality or ingenuity in 
design was won by P. J. Baxandall for a single-valve 
negative feedback tone control giving, without the use 
of switching, continuously variable bass and treble 
“cut” or “lift” with a maximum range of the order 
ot 20 db 


PUBLICATIONS 


systems which have been used at different times by the 
B.B.C. The book then deals with recording on film. A 
number of appendixes contain reference information not 
readily available elsewhere. There are 272 pages and 
186 illustrations, and the book, issued by our Publishers, 
costs 30s (postage 8d 

The “ Williamson” amplifier shows no sign of waning 
in popularity; indeed, it seems now to have been accepted 
is a standard of design and performance wherever sound 
reproduction discussed There are few countries in 
which descriptions of “local” versions have not been 
published, but many users prefer to adhere exactly to the 
Jesigner’s specification, with the original valve types. All 
the information iblished in Wireless World on the 
amplifier, including the latest data on adaptation to high- 
mpedance pickups and correction for 33} r.p.m. records 
s to be found in a new (second) edition of “ The William- 
on Amplificr woklet, just issued by our Publishers at 


6d (pe 


I age 
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Underwater Television 


The achievement of a new partnership 


MARCONI = SIEBE, GORMAN 


The Royal Navy found the lost “ Affray*’ 
through the ‘eye’ of a Marconi Image 
Orthicon Camera, giving us a dramatic 
glimpse of the part that Television is to 
play in the service of mankind. 

Siebe, Gorman & Co., inventors of the 


Davis Escape Apparatus, have been the 


supreme experts in the Underwater World 
for well over a hundred years. Their 
partnership with Marconi’s — pooling, as 
it does, unrivalled knowledge of their 
separate elements—ensures the real- 
isation of the new vision as no single 


enterprise can hope to do. 


MARCONI—SIEBE, GORMAN 


UNDERWATER TELEVISION EQUIPMENT 


MARCONI'S WIRELESS TELEGRAPH COMPANY LTD - CHELMSFORD + ESSEX 


SIEBE, GORMAN & COMPANYLTD- 


NEPTUNE WORKS: TOLWORTH: SURREY 


The Short View 


For many years ships depended 
for short range navigation 
upon the keen eyes of the Watch 
and the leather-lunged ‘advice’ 
of the Captain on the Bridge. 
The development of 
the quiet efficiency of Radar 
now enables ships to find 
their way in a manner more 
befitting the Silent Service. 
From the beginning 
Parmeko have helped this 
searching cause with their 
careful, compact transformers 
and these have earned the 
espected trust of a service 
not extravagant in 


undeserved praise. 


PARMEKO °/ LEICESTER 


YOUNG MEN AGED 17-19 with G.C.E. and at least 
one year's study in Mathematics and Phys cs to Ad 
vanced level, have a wonderful opportunity to train 
for an interesting and well-paid career with the greatest 
Electronic Group in the Commonwealth 

ONCE A YEAR at least 24 Scholarships (to the value 
of £3,000) are awarded for a four-year course in Elec- 
tronic Engineering. With this Scholarship and grants, 
students may become almost self-supporting while still 
under training. During the course the students pro 
gress and welfare are the main consideration 


Write immediately for full details. Next course com- 
mences October /4th. Selected applicants will be 
required fora personal interview in early September 


EMI. INSTITUTES iio 


MARCONIPHONE 
COLUMBIA 
etc 


PEMBRIDGE RE 


Tel: BAYswater 51/3 


D< B.B. Ltd. 


Suppliers of Specialized Equipment 
for 
SCHOOLS (B.B.C. Approved) 
HOSPITALS 


HOTELS, ETC. 
Write for details 


Amplifiers, Radio-amplifier Units 
Loudspeakers, Pillowphones 
Control Units, etc. 


Contractors to :- 
Local Government and Educational Authorities, 
Hospital Boards, Government Depts., etc. 


Main Scottish Agent 


CAITHNESS BROS., KIRKCALDY. 


Tel, DYSART 54 


Head Office and Works 


| HOCKERILL WORKS, BISHOP'S STORTFORD, 
HERTS. 


e/. Bishop's Stortford | 394. 


Simple Square-Wave Generator 


s lo 160ke. ‘Ss 


An Economical Design Covering 15c 


By L. FP. SINFIELD 


HE testing of audio and video amplifiers with a 
square-wave input has become increasingly 
popular Two main methods of waveform 
generation are usual: (a) by clipping and amplifying a 
generation by relaxation oscillators 
such as the transitron or multivibrator. For maximum 
versatility a waveform with 50/50 “ mark-space ” ratio 
is probably best, as this can be used to provide beam 
switching for oscilloscope amplifiers and other appli- 
Also the balanced spacing gives more accurate 
idication of “ringing” at frequencies near that of 
square-wave input. 

Method (a) can provide an approximately 50/50 
waveform, but the whole set-up becomes unnecessarily 
complicated. Method (b) is simpler, but usually re- 
quires two sets of time constants in the oscillator, to 
be matched and switched on each range. Another 
point is that the multivibrator has normally two forms 
of distortion which are undesirable, and subsequent 
clipper stages are needed to overcome them. The first 
is the slow rise of anode voltage due to the fact that 
the other valve is driven into grid current by the 
coupling condenser, and the coupling condenser has 
to charge during the rise. The rise is therefore equal 
to the time constant of the anode load and the coupling 
condenser At low frequencies, with fairly large 
capacitance, this time is unduly long. The second 
form of distortion of anode waveform is a negative 
pip when the valve’s own grid takes grid current. 

After experimenting with several generator circuits, 
one was adopted which is simplicity itself and over- 
comes all these troubles, for the following reasons: 
a) one CR circuit determines both negative and posi- 
tive half-cycles; (b) the waveform is virtually self- 


ine wave; (t 


cations 


ponent values the 
anode wave- 
form has limited 
amplitude and 
the input’ valve 
is arranged to fol- 
low this amplitude 
without grid cur- 
rent. The valve is 
a double triode, so 
that each section 
has a matched grid 
cut - off point 
Static grid bias 
conditions are 
equal and also the } 
static anode volt- ¥ 

ages are approxi- 

mately equal (R Fig. |. Basic oscillator circuit. 
being of low 

value). 

A square wave at the anode of V2 is fed back by 
C, R, and at the grid of V1 gives a differentuated wave- 
form, balanced about earth potential. On the negative 
half-cycle V1 is cut off, so that the bias on V2 falls 
and V2 takes more current and V2 anode voltage falls. 
On the positive half-cycle V1 acts as a cathode follower 
so that cathode voltage rises. This cuts off V2 so that 
V2 anode voltage rises. Provided that the waveform 
at V1 grid is not distorted by grid current it will be 


“The Cathode-Coupled Amplifier” by K. A. Pullen 

I.R.E. V 34, p.402, June, 1946 

Cathode-Coupled Multivibrator 
d 


2 Electronic Circuitry, by 
McG. Sowerby Wireless Wor! uly, 245 


1948, p.2 


only by stray capacitances ; 
d) the fall time also has 
ynly this limit, so that rise 
and fall wave-shape are 


balancing to a 50/50 con- 


similar; (¢) no negative 
pip is present, again due to 


flows at any time, so that 
absence of grid current. A 


4 
rn 
ai 
A 


anode rise time is limited 
oo, 


dition ; (c) no grid current 
i 


Examination of the 
waveform generated has 
shown it to be of good 
shape with only some 
attenuation of high-fre- 
quency components, and 
no “overshoot” or 
“ undershoot.” 

Basically the circuit of 
the square-wave generator 


iF 


OUTPUT 


(Fig. 1) is a_ cathode- 
coupled multivibrator.':? 
By suitable choice of com- 
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Fig. 2. Practical circuit diagram. 
in the text) 


(Values of **C*’ are given 


t any point in the circuit, but the 
srobably best as it gives maximum 


revents feedback troubles, but static 


V2 must not be changed 
waveforms at different points 
variation in rise or fall times is on 
tion of stray capacitance on each range, 
ize of coupling capacitance, so that 
rtually constant, whether at 15c/s or 
xamination of the oscilloscope pattern 
ws, however, that the total time of rise 
microsecond and that 80 per cent 
only about 0.5 microsecond 
actual construction and layout, the 
at all the time-constant capacitances 
nted directly on the range switch. The 
lenser to the SP61 should be away 
If metal-cased condensers are used 
insulated to prevent bonding to 
these precautions is to reduce 
itan oO earth 

d.c. blocking condenser in the output lead 
le for most high-impedance input circuits, but 
ised if desired. Although in practice the 
> to earth of this condenser has been reduced 
ture type in the wiring, the effect of 
at this point is naturally much less 
used in place of the 6J6 but the 
is longer. The common cathode 

?.2k°) for this valve 
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Vi CATHODE 


as ROYAL SOCIETY 


Al \ 


ieinioniond, ond it CONVERSAZIONE 


as V1 does not 
following the MONG 1 xhibits arranged for the entertain 
not critical ment llows and their friends at the recent 
t nversazion f the Royal Society were several of 
radio interest 
Prof. H. M. Barlow and Dr. A. L. Cullen of Univer- 
ity College demonstrated the transmission of non- 
radiating surta waves along a wire on the principle 
foreseen by A. Sommerfeld in 1899 and realized by 
G. Goubau (Fournal of Applied Physics, Vol. 21 (1950 
No. 11, p. 1119 The wave is launched and received 
xy concentric conical horns and its propagation along 
he wire is dependent upon the surface reactance of 
the conductor, which can be increased by roughening 
by coating with a dielectric The ability of the 
vave, which has a field distribution equivalent to the 
mode in oaxial line, to negotiate bends when 
demonstrated by comparison with a 
which radiated freely from sections 
marked change of direction 
forces, akin to radiation pressure, 
ed on a metal rod suspended in a high- 
nator were demonstrated by R. A. Bailey 
ll of the Radar Research and Develop 
wment. The torque obtained from com 
ll input powers 1s considerable, since 
f the order of 50,000) obtainable with 
builds up high values for the electric 
being investigated as a possible 
of measuring powers of the order of 
tt at centimetre wavelengths. 
» link using only transistors in both 
t ind receiver wa hown working by 
Standard ‘le-communication Laboratories. The 
power available in the transmitter was 10mW at 
10.5 Mc 


Manufacturers 


NEW EOULIPMENT AND 


Television Converter 


NUMBI R of 


oeen mace to 


improvements have 
the AC/4 tele 
frequency converter which 
West, of Quay Works, Great 

ith, originally brought out in 
ilt the converter can 

with superhet receivers 


Spencer-West television converter 


and with receivers whose alignment 
did not allow for the increasing num- 
ber of transmitters and the use of the 
vestigial-sideband system The new 
version still permits individual adjust- 
ment of the sound and _ vision 
channe! 

No alterations to the television re- 
ver are necessary, as the converter 
own power supply and only 
nserted in the aerial 
set. Models are avail- 
Ww conversion between any re 

nd transmission 


Signal Generator 


“HE model 66A signal generator 
produced by Taylor Electrical 
Instrument Lid., provides fre- 
quencies from 100 kc/s to 80 Mc/s in 
inges, with a frequency-calibra- 


ACCESSORTES 


Products 


FOR RADIO AND ELECTRONEK 


Gon accuracy of within 1 per cen 
An additional range of 60-160 Mc, 
is available from the second 

of the highest range. The outpu 
be varied in amplitude over a 
range of 100 db up to a maximum 
100 milliwatts, and can be 
modulated or unmodulatec 
modulation (depth approximately 3 
per cent) is provided by a 400-c/s ir 
ternal oscillator, which also acts as 
independent tone source givin 
ysutput of 1 volt 

Designed to work from a.c. main 
supplies of 105-125 V and 200-250\ 
the instrument is housed in 
case with crackle finish and 
panel, and weighs 14lb The 
of the makers is Montros« 
Slough. Bucks 


Variable Capacutors 


“WO new variable capacitors re 
cently put on the marke \ 

Jackson Brothers, Ltd., of King 
Waddon, Surrey, are notable 
features of low loss and high 
combined with small size 
have robust ceramic end-plate 
are silicone-treated to give protect 
against moisture, and all the 
parts are silver plated. The 
the end plates is 2jin x 2jin 
the distance between them 
from about 14in to 2jin accordin 
the capacitance 

Type C9 with an air gap of 0.048in 
between the plates is available u 
capacitances up to 150pF, or, wit 
an air gap of 0.024in, up to 500 pl 
A split-stator version is also 
able and with this the capac 
figures are halved. The C10 
differential capacitor, otherw 
similar to the C9 and is available \ 
the same range of capacitances and 
air gaps. Both types have a straigh: 
line-capacitance law If d 
larger capacitances or wider 
can be provided to specia 


jackson Brothers 
variable capo 
ceramic end-piate 


Left: Taylor Electrical In- 
Struments sig 
model 66A has a frequency 
range of |O0 kc sto 80 Mc 


generator 
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SOUND EQUIPMENT 


MAINS 
A&A BATTERY 
AMPLIFIER 


pe T633B, and 
trols, push-pu 


HIGH FIDELITY 
MICRO INE 
type New 
with die-cast 
witch and plug 


und £ juipment 
THE TRIX CLESTNGAA. co. LTO 
i-S Maple Pla enham Court Road 
f me MUSeur 
& Cable Trin Wesdo, Lond 


AMPLIFIERS ‘MICROPHONES - LOUDSPEAKERS 


4 do know that the comments of 
American friends visiting this 
l ountry, on our television service can 


ummed up in this way: Your 
British television programmes don’t 
yet ver a very large part of the 
twenty-f hours, and you've no 
Long-lived Valves or sextillion is | ‘ alternatives. With us there's a choice 
1,000 million. his trillior times of programmes at any reasonable 
that. and so o mn other words. the hour; but few of them are watt- 
prefixes bi-, tri-, quadr vive 1 worthy — almost all are marred by 
straightforward clue the 1 ) rude publicity. Some have been so 
noughts in the written figure h ulgar as to give widespread offence 
our more logical syste : billion Never stop thanking your stars that 
is 10°x10° or nd the your British television programmes 
number of nought < ven if ire Iree from sponsoring 
you were challengec n 
n figures a  duodecillion, you Hear for Yourself 


rc ari . — : ae If I haven’t seen the sponsored 

’ said my at sci olny ears television programmes, I’ve made 

ling very tion in writing y(t quite a study of its “ sound counter- 

toobs’ with wetting ik ¢ eg eters oe part. Over the years, I’ve listened 

been avail esata des maggersonar Aber on the medium and the short waves 

years. Not Rcieedlie “i in = “t to countless American transmissions 

they are not N=10'*°". where N a Here ind there they were grand; but 

they are used falas: doulas Miles eames nif one’s impressions, on the whole, of 

urposes and for of the prefix. I think the answ o anne or are ety 

eclecommunications For the ii a "aes the prevaient 15-minute item, often 

moment as taken abacl ut 7 » but I would not like to be called the So-and-So Hour), cheap- 

investigate the ness (not in the financial sense—they 

S 2 Velentei probably cost > earth in dollars 

Oponsorer ebevision and childishness (in the crude plug- 
MYSELF, I'M ALL AGAINST the ging of the product of the sponsors 

Government’s present proposal that Many readers of W.W. must have 

in the future a place should be found heard such transatlantic programmes 

en valves wi for sponsored television transmis ind most of those who haven't can 

of lmA/V. The sions; or, in other words, for adver easily do so. There’s no need, either, 

n a ve tising by means of television. I can’t to span the Atlantic in order to 

stage claim to base this attitude on pe sample the sponsored programme. In 

no matter sonal experience { ponsored visual the columns of some newspapers cor- 

readily obtain programmes, for I have not been in respondents have maintained that 

vared to sacrifice the United States (the only country sponsored broadcasting in Britain 
which Dr. Met which has so far given them a trial would always remain on a high leve 

at Dollis Hill since television grew up there. But because of the value attached by 


By “DIALLIS1 


\ WEEK OR TW 


1c was frignt 


te true thai 


some 
more worth while 
or more) pentode 


Phe om | “WIRELESS WORLD” PUBLICATIONS 


Net By 
Price post 


SOUND RECORDING AND REPRODUCTION. By J. W. Godfrey 
and S. W. Amos, B.Sc., A.M.LE.E. A B.B.C. Engineering Manual 30/- 
MICROPHONES By the Starl of tne Engineering Training 
Dept. B.B.C 15/- 
ETTER FROM | J. F ADVANCED THEORY OF WAVEGUIDES. L. Lewin. 


the May ic of WW FOUNDATIONS OF WIRELESS M. G. Scroggie, B.Sc., 
t I thought M.I.E.E. Fifth Edition 


the inhabitants TELEVISION RECEIVING EQUIPMENT W. T. Cocking 
M.1.E.E. 3rd Edition 
led 10° SHORT-WAVE RADIO AND THE IONOSPHERE, Ww 
es called 10° a Bennington. 2nd Edition 
dso on, One WIRELESS SERVICING MANUAL. W. T. Cocking, M.I.E.E. 
¢ ' 8th Edition 
eK: LABORATORY HANDBOOK M. G, sania aaatt B.Sc. 
M E Sth Edition 


opean countries 


definitely 


‘ agi Cl sae We GUIDE TO BROADCASTING STATIONS Complied by 


“ Wireless World.'' 6th Edition 
America A complete list of books is available on application. 

not used | 

must have t < t thir Obtainabl. from all leading booksellers or from 

before he n write down ru ILIFFE & SONS LTD., Dorsot House, Stamford Street, London, 


the equiva 
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firms to their reputation 
Well, tune in some 

s from the Continent 

i think about the 
Don't get me wrong: 


N 


The Light that Didn't Fail 


OOD to miss appeared 

ue of the Wireless 

acknowledg- 

ton. A service man 

evening in driving a 

to his sister’s home, 

receiver to rights and 

Tired, he went 

i but he hadn’t been 

> long before he was forced by 

tent ringing of the telephone 

himself from between the 

It was the sister calling: 

“I don’t know what's happened,” she 

said, “but the set’s behaving so 

\ I am afraid to leave it 

The trouble, he 

that when she switched 

set duly became silent; BUT 

ight inside it wouldn’t go out 

he tuning dial remained brightly 

lluminated. Hastily turning over in 

mind certain highly undesirable 

le ises, he decided that the 

to do was to make the 

We will draw a 

kindly veil over what he said and 

what he thought as he struggled into 

his clothes and then drove at top 

peed through the night. A veil still 

impenetrable must be drawn 

over his mental and verbal reactions 

when, having worried off the back 

I he found that he had 

1is inspection torch alight inside 

He might have tumbled to what 

i happened had he been sufficiently 

sister over the 
‘phone to remove the mains plug. 


th due 


journey once more 


more 


of the receiver, 


to tell his 


Daylight Fading in Devon 


LAST MONTH I QUOTED an account 
from a reader who lives near Oke- 
of the daylight fading that 

n evidence since the tem- 
low-powered transmitter at 

ple got to work. I sent my 

nt’s letter to the B.B.C.; 
investigated and here 

of the report. At the place 
the field-strength ratio of 

t and Barnstaple trans- 

about 2:1; some daylight 

; therefore to be expected. 
B.B.C, practice, when oper- 
ynchronized medium-wave 
is, is to keep the beats 
about one in 10 seconds. 
rapid beats may occur in 


wing to random phase 
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‘BULGIN’ FIRST AGAIN! 


PATENT PENDING 


WITH THE NEW 


MULTI-COLOUR 


SIGNAL-LAMP 


NCE AGAIN, THE HOUSE OF 
BULGIN LEADS—a revolutionary 
new Multi-Colour Signal Lamp Fitting! 


This new Component has clear colourless 
plastic lens, three internal plastic 
filters and three M.E.S. 
three alternative signals 
‘* full vision '’ through the single neutral 
lens ! Made in the usual superlative Bulgin 
Quality, with highest grade materials and 
finishes. 


colour- 
Lamp-sockets ; 


colour appear 


For use with 10 mm.¢@ 18 mm. M.E.S. 
low-voltage standard Pilot Bulbs, and with 
choice of colours, but normally supplied 

RED + GREEN + BLUE, unless other- 

wise requested (List No. ‘‘ 4,’’ combination; 

10 Combinations of Colours are possible, 


full details will be supplied on request). 


For panels 18 S.W.G. to 3%” thick, 1,, 
hole. Max. rear-of-panel depth, 243 
14,°@ approx. max. 

for connections (one 
List No. 0.670, 


% 3 DIFFERENT COLOUR SIGNALS 


SEND FOR INFORMATION, LEAFLET No. 13 WW 
MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 


A.F.BULGIN & CO.LTD 
BYE-PASS ROAD BARKING 


Four Ag.-plated tags 
common). 


UNBIASED 


The Radio Doctor 


new 


Doctor 


I prompt 


n 


FREE GRID 


By 


ynonyn 
mink of 

A search for diagnostic and 
dial measures of an electron 
ouner than radio also proved a 
is I found X-rays only 
vith, I wa tilarly unat 


my thirst 


were 


electro-encephalogr 
however, find 
about eiectric 

of Dr. Hill’s warning abou 
danger of carr g an umbrella 
thunderstorm lave 
iuton of 

onductor or 
ittaching it, 


taken [th 


small 


Dy means 
inchor wt 
geney 

My family being Dum Spir 
Spero, I have placed an order for the 
econd edition of the book when it 
appears, as I feel s t I 


ion of oO 


motto 


eraf 


Varm 
ng me the 
employ for t 


Television Derby Jubilee 

uvering shir 
words after 
benefit race 


difficult to real 


S I sit in 
4 writing 
innual book 
Epsom, it seems 
nat a quarter ¢ 
since the Der 
Those of 
toric television transmission in 1927 
did not complain of the low definition 
und general poorness of the 

we saw throug 
window ” bu 

ee anything 
course, Baird 
made 


he “ window 
a blunderbuss 
great deal of im 
existing domestic 
irrangement 
aw the improvements 
ould be made forthwith would t 
provi ot what 
reen l $i 
comfort > fan 


those 
oblique and 


an-—cor 
a family semi-circle 

ym system were used 
avoid the tails of the 
tubes fouling each other 
nd also the great expense of full- 
Projection c.r. tubes are 
leap enough, but we must not over- 
ook the expense of their associated 
optical systems. These are, however, 
permanent and don’t wear out. At 
any rate, I have just completed the 
construction of of this type and 
t has proved a great 
2 great deal 


sets. 


uid 


nowd 


athode-ray 


zed tubes 


success and, of 
cheaper than 
separate 
am cor 


ness tor 


another in 


oronauon wi 


It will, however, not 
faces like the famous clock 
‘he miniature c.r 
| yect vertically 
tower,” the opt 
ment being like the old 
seaside camera obscura in reverse 
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WIRE! 


* VARI-SLOPE” 


\ RADICALLY NEW PRE-AMPLIFIER FOR LEAK “POINT ONE"’ POWER AMPLIFIERS 
embodying 
4 UNIQUE FEEDBACK CIRCUIT DEVELOPMENT 
giving the user 
AUDIBLY BETTER REPRODUCTION 


from records and radio 
’ pre-amplifier has a refinement which will doubtless set the pattern for future high 
amplifiers. This advance consists of variable-slope “ electronic low-pass filter 
negative voltage feedback principles. 


NO INDUCTORS (‘ CHOKES ”) ARE USED, and all their disadvantages are completely eliminated 
[ tur frequencies are 5 kc/s, 7 kce/s, and g ke/s and the slopes of attenuation are continuously 
bl, the range db to odb per octave 


Frequency/amplitude curves for 
the TREBLE ; po ition (5 ke 
turnover Curves of the same 
slopes art obtained on the other 
two positions turning over at 
7 ke al 1 q h and 
position 

| 

mer = 
oa ee ¢ $20 
FREQUENCY, KA 


i 
} 
} 


nsist essentially of twin-T resistor-capacitor networks inserted in the return circuit of a single-loop feedback 


transient response characteristics (due to absence of chokes having self-capacitance) and the consequent 
iction of “* ringing.” 
ely low harmonic and intermodulation distortion due to negative voltage feedback action 
jiscontinuities in the rates of slope when the slope control is operated, and no change in signal level at trequencie 
urnover. (Both these faults occur in variable-slope choke filters due to the slope contro! altering the terminating 
impedance and the insertion loss.) 


d) There are no chokes to cause magnetic hum pick-up | British users of the RC PAU Pre-amplifier- 


Your old model can be rebuilt as a standard 
“VARI-SLOPE” at a charge of £8.8.0 


Orders will be booked in rotation 


Smaller size, lighter weight, greater uniformity in production. 


Please do not send your pre-amplifier to us until 


WRITE FOR “VARI-SLOPE” LEAFLET | | we advise you of a date 
H. J. LEAK & CO., LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3. 


Phone HEpherds Bush 1173 4. Telegrams: Sinusoidal, Ealux, London Cables : Sinusoidal, London 


MOVING 


‘ ELPREQ” 
S VALVE A 


WOLSEY 
D.C. SUPERHET 


IEE SALE PRICE 196 


MULTI-SPEED MOTORS 


| Chassi 


IH. SALE PRICE WO 
STAND-BY BATTERY SET 
Semanal 


= OE 


BEL SALE PRICE 75/ 


CLIX 15-AMP SWITCH PLUG 


Made B.S.S 


E6 SALE PRICE 66 


tTWo-VoLt 
~ cl —y ATORS 


d 
r 


sq uar 
charges 
with ac 
plus 9d po 


wv Smt PRICE w/o 


| £8196 
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STOCK OFFERED A 


SATIONAL REDUCTION 
THIS MONTH / 


MAGNETIC T.¥V 


Novelty radio in coloured 
only 6in. high, ideal for 
bedroom, complete with 
coil speaker, 2-gan ng 
volume control and “ON Ol ! 
wired up ready to operate as 
are fitted. Works off dry t 
required are three of typ« 
Because of a frustr 
are able to offer 
new and perfect, < 
and speaker 


PPE SALE PRICE 2V6 


postage and insurance 


valve 
Valves 
3 one of 
order 


atteries 
IT4 a 
ated expor 
these 
ompicte except ic 


2/6 extra 


Have smal! 
in good conditu 
YE! SALE PRICE 66 


TYPE 3. Have 


are useful as 


RADIO GRAM CABINET 


Console type cabinet, with fu 
grained 


take 


walnut finish, w 


standard type auto change 
nit. Sale Price £1010 - 


arr 


large ion burns but 
spare when first 


ult : repair 


Radio chassis to suit. Sale price 


plus 7/6 carriage and 


10 

Auto Change units, three speed 
with pick - up Sale 
£11/i1/-, plus 7 6 carriage 


price 
CONSTRUCTORS’ PARCEL 
Special Offer. Radio 


3-speed 


Cabinet, 
and Collaro 
Changer with Dual Pur- 


P’ck-Up £31. 


s 
Aut 


pose 


AMPLIFIER RACK 

This stands approximately 
was made originally the 
top panel contains the on aplif 
which consists of an 

power pack, capable of a tliver 
at 400 v. and, of course in ivory, 
supplies, and the amplifier. self with 
MHL4 feeder and two PX25s in the output [°F 
stage, giving approximately Parce 
top deck also contains the window, . : 
output transformer Th scale end hi ar ack 
ontains the feeder unit whict OP 

as a pre-amplifier for EI SLE CE AE 
gramophone work You Carr. and pkg. 2/6 
on the rack there is ample sp 

a monitor speaker and ar 

are required. Note that the anode 
of the PX25 valve is monitored t 
flush meter. Further note that 
amplifiers were made by the 
MARCONI company. C omplet eas illustr 
but less valves, unused and only very 
storage soiled 


25 SSE PRICE 1500- 


carriage 


6ft 


for 


Modern design, bakelite 
blue or brown, « 
metal ch 
aker 
als< 


cabinet 
ymplete 
assis i 

spe 


ched 
{board 


f same 
€ urrent 


ROOM HEATER CLOTHES 
DRIER 


plus at cost 


CHARGING SWITCHBOARD 
18 volts charging board is fitted int 

and comprises, three rever current 
Itmeter, one main ammeter, two secondary 
ariable resistances for controlling loed « 


s 550 watt 
se relay 
ammeters 


ircuits——Drand new ir 


cases 


IIR SALE FRICE 75 


carriage 


Be SAE FRICE 2/6 
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* T 
TOCK OFFERED A 

Wim SENSATIONAL REDUCTION 

a ae THIS MONTH/ 


A.C. MAINS OPERATED 5-VALVE 6-VOLT AMERICAN 
SUPERHET CHASSIS HEAVY-DUTY BATTERIES 
Completely wired, aligned and ready for 
mmediate operation, covering three 
wavebands, 13-37 metres, 37-100 metres 
and 200-500 metres. A really excellent 
receiver ideal for new installations or as 
a replacement chassis in cxsting radio- 
grams, etc. The set employs a 5-valve 
line up either international octal valves 
6K8, 6K7, 6Q7, 6V6 and SY3 or “E” 
12-¢ types ECH35, EF36, EBC33, EL33 and 
EL AECUMULATOR' , 5Y3 or 524." The overall size is Shin 
: on deep = ll}in. wide lijin. high, the 

6 . hal size ts 6in Sin. 


2 24 with 


Made by one or other of the mos' 


all 
arrange - famous American battery companies 
iy ad 79N- SALE PRICE (/3Ck plus 7/6 carriag: For reliability and long servies 
leading between charges these are in «4 
SPECIAL THREE-SPEED GRAMO- class of their own _ Capacity rating 
PHONE UNIT. is 140 amp-hour. We have a limited 
Complete with turntable f ) 1 quantity of these batteries avail 
4 i - J standard or long-play seces , , able, unused —in fact they hav 
and Insura e¢ . which also caters for the 1 Americar never been filled with acid 
(45 r.p.m.) records n a limited 
2¥6 SALE PRICE (976 ' quantity WHALE PRICE 796 
ALL-MAINS CHASSIS : wags coe 


POE EAE PRICE EGE vo 26 ; 


— 
o> 


(eS 


BATTERY PORTABLE 
CONSTRUCTORS PARCEL 


Cabinet with plastic ivory fret, metal 
chassis (already punched), frame aerial, 
scale and back 


Free circuit diagram and constructional - eae ter ree only oa 
s » ~ mversa: re her 'y a very 
Sas Of 6S Queers famous maker Standard mains 
input secondaries 350-0-350 at 
FRE SLE PRICE 27% post 2/6 80 mA 6.3 tapped at 4 v. 4 amp 
and 4 v. at 3 amps Note this is a 

half shrouded drop through type 


COIL PACKS VBE SALE PRICE 14/6 
First-class Coil Pack with dust cored coils for short wave enthusiasts plus 1/- post 
Covers 13-37 metres 37-100 metres and 200-500 metres IF frequency 
165 kc’s. Complete with circuit diagram 


296 SLE PRICE /WE ~<a 
THERMOSTATIC 
SOLDERING IRON 


GIVE AWAY = The Famous Biobar. 


A cancelled export shipment per 

PRICE mits us to offer these at half th 

normal price These irons have a 

built-in thermostat which permits 

quicker warming-up greater avail 

t he for soldering on metal 

d burning wher 

ly 4 saving of current 

a thermostat reduces the 

only wattage when the iron reaches a 

critical temperature 500 only 

FLUORESCENT LIGHTING £6. 19. 6 available (standard pencil bit type 
UNITS 


"lease state voltage 


ve gh. BFA R34 SUE PRICE 126 


7 plus 1 
n needed 
aa Gane 7 VALVE, 5 WAVE-BAND RADIO CHASSIS 
Ta C y 
e offer ‘ made units at A famous set by a famous manufacturer Undoubtedly a serious 

ha alf price listener’s receiver. Among many special features are a HLF. stage 
VWH6 SALE PRICE 166 and tuning indicator. Tunes up to 1l-metre band 

We have a few left, less valves and power packs, otherwise in good 
condition, they definitely have never been used. 


ZIPS SALE PRICE (E/E plas 15/- carriage BARGAIN CABINET 


KLAXON Cabinet size 12in 10in. * Tin 


perated, soiled ; deep, nicely finished in pastel 
good working fn post are dealt with by our Ruislip depot To avoid shades, suitable for bedroom radio 
delay ress to Electronic Precision Equipment, Ltd., Dept. 2, or extension speaker 


$24 SALE PRICE “ Windmill Hill, Ruislip, Middlesex. $4 SHLE PRICE WE 
A — 
pt for heavy and delicate items where carriage charge is specified, orders of over £2 are post free. Under £2 add reasonable 


at RO mount, bearing in mind a 15Ib. parcel cost 2/-. Postable items can be sent C.O.D. additional charge 2/6. List 6d. 
© r 1 EARLY CLOSING DAYS WEDNESDAY, RUISLIP—SATURDAY, CITY 


un/7\= 
ea wit WINDMILL HILL, RUISLIP, MDX. Phone: RUISLIP 5780 
=a RECESI UN LQUEP, MENT 152-153 FLEET STREET, E.C.4. Phone: CENTRAL 2833 


ELPREQ PAGES= 


YAALEY TYPR SWITCHES , , ~ 
TELEVISION CAN BE YouRS For ONLY £ 


fler Hire Purcha tern 


rir 


1. TRANSFORMERS 


‘7 deposit 


VIEWMASTER This set 
" t household word, th 
s trom time t 


SOMWEAVIE 


TRANSMITTERS, RECEIVERS AND ASSOCIATED EQUIP- 
MENT OF INTEREST TO FIRE BRIGADES, AMBULANCE 
SERVICES AND SIMILAR INSTITUTIONS 


" 
a es A } 4 
addit 
Transmitter 

ple with 
Receiver. 

t peaker 

Transmitter. M 
Receiver M 
Receiver- Transmitter 

quency 1-9 
Receiver Transmitter. 
Rotary Convertor. Input 1! 


Rotary Convertor. Input 
WO | 


Twin Sets Rotary Convertor 
‘ nd I 


wo at 300 mA and Inp 


270 mA 
Moving Coil Microphone 
4 t and 
BUILD THIS FOR Microphone. (G.E.C. Hand 
, Power Pack. G.E.C. 1 
V.H.F. Changeover Relays. Electrically operated 
Contactor Units. G.E.C. M 


200 v 


Mains Voltage Controller, Ferranti Input 
from between 170 ¥. and 299 ( wntrolied 


2% ifrent rating 6.25 amp 


YOURS FOR £4 17s. 6d. 
COMMUNICATIONS RECEIVER R.1155 


YOUNGSTERS CORNER 


BUILD YOURSELF A 
CRYSTAL SET ATA COST 
OF ONLY 4¢ 


R PACK FOR R.1155 
} ¢ £5 10 - complete with Su 
Work, Carriage 


SERVICE DATA 


VOLUME CONTROLS 


nd really 


PUSH 
BUTTON 
SWITCHES 


VALVE RETAINERS 


Spring type 
Threaded t 
(reneral ty 
sists of a sill 


We ) oy 
. FO 
A> MODERN 
| tA VALVE 
J HOLDERS 
Each i 
with ai rubber shroud 
for B7G button base 
for B9A noval base 


v 


each, discounts for 


EX-GOVERN- 
MENT VALVES : 
\ y large stocks WHAT’S WRONG ? 
ment valves 
enquiries WIN £5. 
types Here 
details You have an American midget 
for repair and you find that 
the heaters of the rectifier valve 
(35Z5) are open circuit. You 
check that the line cord and 
otal heater circuit resistance is normal, fit a new 3525, sw cs 
on and are pleased to note that it plays and ts apparently O.K SPECIAL PURPOSE 
Within 15 minutes howewer, a distinct “‘ plop” is heard, the set stops CATHODE RAY TUBE 
playing and before you have a chance to get to it, the heaters of the l Persist 
new 35Z5 have burnt out. What fault is indicated ? sang ag rune 
RECTIF I RS. Note figur Prizes of £5, £3 and £2 will be sent to the first three correct answers Type No, Diem. Filament Filament 
. opened in ins Volt Curren 


area oe al VCR.85 11.5 4v 1 Am 
NOTES. 1. The correct answer and the names of the winners will |} VCR S1I/B11.75 4 wo 


be sent to all entrants VCR.528 11.5 4y 1 Amp 
Entries must be in by first post of July 3ist VCR.140 12 4v 1.2 Amp 

3. Entries should be on a separate sheet, but need not be | A limited quantity of these are 
in @ separate envelope available 


> 


SUB-MINIATURE COMPONENTS *X-GOV ; z 
¢ with loose beses | High ly suitable for deaf aids, fying control, or other midget electronix — f uses _ 


fed 12/6 equipment. All ex unused equipment 
$ perfect, . . _ ~~ Note: All these tubes have gre« 
MERCURY RECTIFIERS pens SUB-MINIATURE VALVES—WIRE ENDED fluorescence 
\ 2K\ 


: = T Fil. V Heater , . a ; 
r= -. £6 e- — a Current Suitability Price VCR97. Brand new and unused 
ae : Output Pentode $9 these are not the “ cut-off” type 
MISC E - i. — S TYPES i . ! a Pentode $9 Gives full picture Price 42/6 
are also availab)< e , Carriage and insurance §,- extra 
es! be glad to give forther | f . ee, : *entode SCP1. 4Sin. electrostatic, America 
and and quantit “a? 5 x n manutacture—medium persistence 

wanting these types v : ntod suitat le for T.V r ‘scope, 
available in smaller SUB-MINIATURE VOLUME CONTROLS Origine: Cartons, 19 6, Carriage a! 


tat © - nsuran «/6 
lease state your special Type 1 3 meg with ‘ 


switch probably the § iS | 4 1 Bin. Electrostati 
smallest control made, |. a. 1s 26 carriage, 
can be used with finger + e eg \ 

plate removed control : VCRII9A, 2ihin 
effected by an 8 B.A t plus 26 carriage 


screw. Price 4/9 each 
- CV3776. Sin. electri 
iw static medium persistence 
Type 2. Again 3 meg. with switch, this suitable for experiment 
one is same size but cannot be used T.V. or ‘scope work 
without the finger plate. Price 4/3. y+ unused, 22/6, plus 
‘) carriage, etc 


) 


nnannne 
22ddddeeesce 


~ Shin. clectre 
; 7 ta persistence 
OUTPUT MATCHING ? - suitable for L Vv. and 
TRANSFORMERS | jeal for ‘scope work, . plus 3¢ 
Ratio approximately 10 to 1 intended . = ; carriage, etc 
to match output of CV385 or CV387 *. ne ; 
into crystal earpiece. Price 4/6. f ; VCRI12. ‘Sin. electrostatic, per 
» sistenct not known, 22/6 cach, plu 


ag, ie CRYSTAL EARPIECI 5/- carriage, et: 


ao 
Pay 
sdddd 


j 


edd 


Q 


22d dee ded de deddede 
Q 


AR RARAAAAAAAAAAL 


High sensitive, very light weight cx let CV966. 6in. electrostatic, per 
with 1 yard of special P.V.« wered tinsel | sistence not known, 22/6 each 
flex and slide contacts . plus 5/- carriage, et 
Ditto, but without flex or contact 
te this makes excellent mi r c 4 
| Price 6/6. ADJUSTABLE THERMOSTAT 


—— WN 2h — 
2EBSas 
1229 


‘ These have fe. 
CRYSTAL MICROPHONE i silver conta Sif | 

Diaphragm driven, extremely sensitive, made rated at 1 amp — 

for deaf aid but highly suitable for recorder 250 v. and can <== + 

work. 7/9 each or with bakelite case 14/6 . 


2 


a ee ee ee ee ee oe OO 
ee ewh 


w 
oo 


1a) 
need 
CV 
CV 
CV 
CV 
CV 
Cv 
CV 
CV 
CV 
CV 
CV 
CV 
CV 
CV 
CV 
CV 
CV 
CV 
CV 
CV 
CV 
CV 
CV 
CV 
CV 
CV 
CV 
CV 
Pan 
CV 
CV 
CV 


@ 
an 


be adjusted to operate from 70° to 
300° F. These are suitable for direct 
—— > x ly controlling arium heaters 
ia, 1 HEARING AID 4 yo mg i te 
} CASE. 


electric 3 6. 


| I 2 amp. Mode! 5/6 
Bakelite with lapel clip. Also makes excellent | 5 amp. Model avuilable 14/46 


ase for the shove crystal microphone, which 


would be equal to any hand crystal enter ‘oph ie _ 7 
being advertised at 5 gns. Price 7 at beat ams 
\ / 4 CORE P.V.C. COVERED TINSEL | y... best 
FLEX LEADS emake clear 
Suitable for L.T. and H.T.—length approxi elluloid 
UNIVERSAL GRA mately 1 yard. Price 1/3 or complete with L.T. and H.T. battery | - , : 
MOTORS plug. 3/9. 
speed 5 , a Orders by post are dealt with by our Ruislip depot. To evoid 
magneti pick- r ome stop delay address to: E.P.E. Led., Dept. 2, Windmill Hill, Ruislip, 
Fe ly mm stock. £14/10,- Middx. 


P rice 14/6. 


Except for heavy and delicate items where carriage charge is specified, orders over £2 are post free. Under £2 add reasonabi 
amount, bearing in mind a 15!b. parce! costs 2/- estable items can be sent C.O.D., additional charge 2/6. List 6d 
- Early closing days-Wednesday Ruislip, Saturday City 


WINDMILL HILL, RUISLIP, MDX. Phone: RUISLIP 5780 


SO PREL TSVON EQUIPMENT ‘152-153 FLEET STREET, E.C.4. Phone: CENTRAL 2833 


One eer 


Wiretess Worip 


‘THE GARLAND’ 


AMPLIFIER A.C. 


s 4 watts, and volume an 


D co output transformer. H 
transformer. Amp ~ 


*% GARLAND Kit “FOR ‘THis AMPLIFIER £5.26. plus 5/- 


il This popular amplifier is scillavailable for those 
who desire good quality at a low cost. Output 
corporated High-grade 


£6.2.6 


d tone contro's are n 

T and } ~i s had es are from mains 
5 - carriage 

carriage 


£37'10’0 


including a 1,200ft. reel 
of Scotch Boy Tape and a 
spare spool. Carriage, etc., 
1S .. Crate €! (not charged 
f pen: undertake to return 


x* xk*x* 


etc., included 
Chassis has al! main 
formers, controls 
already mounted 
soldering to be comp 


wielag or soldering to be 
done—just plug in and 
record and play back from 
Radic, mike or pick-up. 
Incorporating the new 
Lane Tape Table and the 
UET Amplifier, housed in 
a de luxe walnut veneered 
cabinet, and supplied 
omplete with a |,200ft 


according to circ 
eliminating colour cc 
Group boards are 
tageous 


reel of tape and a spare spool 
& GARLAND KIT FOR THIS RECORDER £32/5s. plus 
arriage and ate as above 


Any of the MICROPHONES shown at bottom right of this 
page are suitable for use with this recorder. 


eel 


other components gi 


* 


THE VET RECORD-PLAYBACK AMPLIFIER 


except y stable magnetic recording amplifier for high impedance heads aoe Morek 
ek, Burgoyne) specially recommended for use with the Lane Tape Table. High and Low 
nike ad r pick-up. Bass and treble equalisation Variable tone contro! 

jicator and mains on-off indicator Supplied completely wired and tested 

mains, 200-250 v. complete with Bin. Elac P.M. speaker, and instructions for 

to tape recorder. STANDARD VALVES USED 12 gns 


Pius 7/6 carriage, etc 
% GARLAND KIT FOR THIS AMPLIFIER 89/158. plus 7/6 carriage 


i simple ectio 


FULLER PHONE 
_ THE ‘NEW LANE TAPE TABLE KNOBS : Black flanged type 
° P Three motors, very for jin. spindles table 
heads are high nstruments, etc Engraving 
half-thou. gap on flange 0-8 linear through 


£16 10 0 _ ee 4/6 per doz 


SCOTCH BOY HIGH COERCIVITY TAPE 
DE LUXE TAPE RECORDER s recommended for use with our recorder 
tot ddit r can pl 
CABINETS ‘ fer and £6 = gp he c sant tg Be neve Ney 
: aced above each 


MOTORS COLLARO ACSI! SINGLE-SPEED AUTO 
CHANGER. Non-mixing, plays eicht 78 rpm 
10in. or 12in. records. Supplied with Acos made 
200 260. . plug-in pick-up head incorporating sapphire 
Magnetic, price C1114 11, incl. PLT 

rystal price, €12 32, incl. P.T 
COLLARO AC47 SINGLE-SPEED TURN 
TABLE AND MOTOR. Centre-drive governor 


COLLARO et, 


ckwise stylus 


' 376 


ontrolied heavy nduction motor for A 
100-130 v. and 200-250 v., with !2in. turntable 
Variable speed. Price 46 13 4, inc T 
COLLARO ACSI4 RECORD PLAYER. F 
78 r.p.m. records. Rim-drive motor, with auto 
stop, turntable, pick-up with plug-in magnetic 
head Price €6.9.-, incl. P.T 

DECCA THREE-SPEED GRAM MOTORS 
For 334. 45 and 78 rpm. instant singie-lever 
speed selection. For A.C. only, 100-250 v. 50 


METAL RECTIFIERS 
™ > ¥. at x A 


operation. Price (inci. P.T.), 4734 
DECCA TURNOVER PICK-UP A 
is et arbon fidelity crystal pick-up with turnover head 
7 6 per doz so per 100 sapphires) for use on the above or other m 
speed motors. Price (incl. P.T.), €3 194 


POTE NTIOMETER OFFER 
25 k r at watt 
pots. 9d. each 
412 per 1,000 


GARLAND KITS 


valves, components re sieev 


Smal! components (resistors, condensers 
etc.) are supplied in envelopes numbered 


ode difficulties 
Complete circuit diagrams 


grams and instructions are supplied 
Valves are guaranteed for 3 months, all 


' 
x 
7 
; 
3 
s 
3 
z 
3 
$ 
& 
$ 
s 


a 
KKKK | KeKK - 


KKK Kkk kk 


Bakelite Cabinets 
Strong moulded 
cabinets in brown 
bakelite for Decca- 
type 3-speed gram 
motors Also s 

able Portable Amp 

fier Case, Speaker 
etc. Outside dimen- 
sions (closed) 


components (trans 
vaive-hoiders, etc.) 
Only wiring and 
leted 


uit diagram, thus ISdin. x 1Oin. x Shir 
Thickness of wall, ¢in 
25-, plus 36 post 
and packing 


used where advan 


wiring dia 


yaranteed 6 months 


bot Oe oe Oe oe ot ot Ot oe tt 


Toggle Switches 
SPCO, 250 v. 2 a 
1/9; DP on-off, 250 v 
ta,23. 


GARLAND ACIV AMPLIFIER 


The finest amplifier at the price in the world 
Maximum output 115 watts Frequency 
response within | db from 20-30,000 c's 
Harmonic distortion (| kc. 8 watts) less than 
2 per cent 26 db feedback. High and low 
gain inputs Bass, treble and volume 
Standard valves used throughout 


15 gns. , 


1S - carriage, etc 
. GARLAND KIT FOR THIS AMPLIFIER 


$13 plus 15 arriage 


ontro!s 


MICROPHONES 


Ronette Bi 10 Crystal Microph 
Ronette HM7 ¢ 


Lustraphon« 


Ronette $742 Twin 
phone 


Wrretess Wori_p 


D 0) bint bd 


: 
—=—s 
“eee 


MONTROSE METER : Made by Taylor. 7 ranges, 


| iizonnon ts" Hoven ten nermeae ores 1] WALWE WOLDERS || ROTARY GORVERTER 
BIG, pax. with spring retainer POWER UNIT oe 


o/- 3 
S.W. TUNING CONDENSERS. SOpF Polythene cradle type, I/- ; BS, pax., 6d. ; Admiralty type W8242. D.C. input 24 v 
a-hole fixing. spindie diam. jin., spindle length : black bakelite, 9d. ; bakelite baseboard A.C 50 cycle output 182 v. to 306 v. by 
16 each 160pF (0.00016uF max., upright mtg.. w " ; a 9d. ; Amphenol, I - ; i2 v. steps selected by switch on buile-in 
fixing feet, spindle diam. jin., spindle length ; ‘ r ~ Ine eral " auto-transformer. Moving Coil —rectifier 
2/3 each ; 1, ampheno ; type 0-250 v. A.C. 2jin. meter. Complere 
BSA. ampheno! . , amphenc : with six slydiock fuses Conservative 
B9, pax., 9d. ; BIA, pax -3 Admiralty rating of 75 watts. In handsome 
1.F. TRANSFORMERS. Small size, 2jin. x Ijin. x tin., éd. ; Ceramic or siliconised polystyrene case, condition as new Callers only 
13/6 per pair. Made for us by a leading manufacturer ’ : -: WD . price €S 10/.. 


UNDRILLED CHASSIS. in 20 s.w.g. bright mild ' ; ry , . SENSITIVE NEONS : 85 v. striking 
steel: Four-sided, size I3in. x Zin. x 2gin., 7/6 each; d.; ’ ; v SBC with centre contact. Ideal for record 
two-sided with two straps, size 12in. x 4in, x 2jin., price (for 1625, RK34 etc.), ceramic evel indicator on tape recorders, mains 
3 9 each ndicator, etc., 216 each 


* CARTRIDGE FUSES 


pecial offer 2 mA. Igir FIXED CONDENSERS: (pF’s): Ceramic 2 
oz. 750 CARBON RESISTORS 4, 15, 20, 27, 30, 50, 220, 350. All at 9d. 1,000pF, | 
‘ ny other size or curr Silver Mica : 10, 30, 50, 160, 170. All ar 6d. 200, 300 
ONE THIRD TO ONE HALF WATT: [0. |3, '5, 22, 33 1,500, 9d 
ROTARY ON-OFF 1[39%. 56. 68. 71, 73, 100, 150, 170, 180, 220, 250, 270, 330,] | Moulded Mica : $0, 75, 100, all at 6d. 300, 470, 1,000 
SWITCHES Single pole 390, 400, 450, 470, 500, 530, 600, 689, 820, Ik, 1.2k, 15k, 22k 2,000, 3,000, 4,000, 4,500, 4,700, 5,000, 10,000, al! at 9d. 
250 v Spindle | 2.3K. 3.9k. 4k, 4.7k, 5.6k, 6.2k, 68k, 75k, B.2k, 10k, 12k, 15k CLOSE TOLERANCE SILVER MICA CON 
ength 3 irom end of tanh 18k, 2Ok, 22k, 24k, Zk, 27k, FOk, F3k, IPk, 40k, 47k, S DENSERS : Al! plus or minus | per cent. 100pF 
2/6 each. 56k, 100k, 150k, 220k, 270k, 330k, 470k, 680k, Im, 400pF, 9d. each 1,000pF, |,400pF, 1/3 each 
. 10m. All at 4d. each HIGH CAPACITY PRECISION MICA CON 
ONE WATT : 50, . . 120, 180, 240, 330, 390, 680 DENSERS. Accuracy plus or minus 0.5 (point five) 
tk, 15k, 22k, Bk, 3.9, 4.7k, Stk, 5.6k, 68k, 10k, 12k, (Bk, per cent. of stated valve. Pure mica and copper foil 
22k, 24k, 27k, 33k, 68k, 7Ok, BOk, 170k, 330k, IPOK, 470k or silver 
680k, 750k, im, 2.2m. All at 6d. each (a) 0.017970. ' 
TWO WATT: 220, ik, 2k, 22k, Jk, 3.3k, 4.3k, 4.7k, 6k, (bI) 0.027400,.F ' 
10k, 12k, 2Ok, 22k, 27k, 3Ok, 47k, SOk, 68k, 22m. All ac 9d (d) 0.0407/0).F 1 
FOUR WATT: 500k. I/- each (e) 0,055820,.F 1 
! 
1 
! 


(b) 0.023570,.F 13 
(di) 0.04801 0,.F 16 


(g) 0.087460uF ... 1/6 
(i) 0.123750uF ... 19 


(fl) 0.082910,.F 
(h) 0.108435.F 
(j) 0.147000,F 
Many standard values can be made up by parallei or 


JONES PLUGS AND SOCKETS: Fitted with robust 
flat pins to handle substantial currents. Metal housing 
4 other m ' f 

Pn (screen) and cable entry on female socket as supplied other combinations of above, e.g., a 7] O.1uF 


+ 6 luk 
~ but can be changed over to male plug if required. Six-way HIGH VOLTAGE MICA CONDENSERS : 
pd 0 T E K he pam Comptene, WR, Cigee-cay Gute, 2 Ven-any O.ieF 1,500 v. wkg. Bakelite-cased upright mreg., 
. Jin. x jin. x Ifin. overall, 2- each. Ceramic pot 
il PYE PLUGS AND SOCKETS : The idea! temporary or type, 10C 2178, 0.0002. F 5 kv. wkg., high HF. current 
RECORD-PLAYBACK permanent connection for coaxial or other screened cable 2/6 each Fiat bakelite-cased type 742837, 0.001 fF 
AND ERASE HEADS to chassis. For ¢in., fin., or fin. cable. Plug and socker 5 kv. A.C. test, 0.5 A. ac 2-8 mc. ; size Biin. x thin 
h Impedance 000 ohm) complete, 1/3 each, |2- per doz., £6 per gross x gn. ; suitable ex or tv, 1.9 each 
laced enclosed 
half-track with 
a fie m * MAINS TRANSFORMERS & WAFER SWITCHES 
playback All primaries 200-220-240 v For fin. dia. spindle. Length of spindle 
d on Mumetal 250-0-250 v. 80 mA., 0 v. 3a. 0-45 v.24., 20 - each quoted from end of bush 
d Erase Heads 350-0-350 v. 80 mA., 0 v. 3a, 0-4-5 v. 24., 20'- each 19 
bingle hole 0-30 v., tapped to give 4v..5v..6v.,8¥., 9. 10v., Dv paralielling jin 
ready use for iS v., 16 v., Ov. 24 , allat 2a. The ideal mode!-makers 3w. miniature jin., f 
rpos transformer. 19 6. 2w. miniature jin. 19 
{ existin : Charger tfmr., 0-4 v.4a., 10 v.44, 20v. 3a. 19/6 1Ow. fin. 19 
Auto ; 0-10-120-200-230-250 v. at 100 w., 19/6. Iiw. gin. 2 
Heavy-duty shrouded ; 250-0-250 v. 120 mA., 63 v. 7 a, 5 v 3w. miniature 7 I6in., 19 
Pressure pads Sa. 37/6. ~~ miniature 2jin., 3 6. 
Heavy-duty shrouded ; 350-0-350 v. 120 mA., 6.3 v. 5a. C.T 4p. 3w. jin. 19. 
Price either type 39/6 Sv. $0, 42/6 3p. Jw, 3 bank jin., 3) 


19 
5 


PRIORITY TO DEFENCE AND EXPORT ORDERS. BLOWER MOTORS: 


English pattern, ex 
A 3000 i ¥Y AND UNUSED, OTHERWISE STATED. GOODS SHOWN AS EX equipment, tested For 24 v. OC. but will also 
f PMENT HAVE BEEN FULLY TESTED AND ARE IN GOOD WORKING ORDER work on A.C., 66 each. Small American unit con 
PLEASE ADD POST OR CARRIAGE ON ALL ITEMS. KINDLY PRINT NAME t 27 v. Blower Motor, D.C. but will work on 
AND ADDRESS. POST ORDERS TO OUR DEPTFORD ADDRESS. EARLY CLOSING 6 each 

T j AY PEN ALL DAY SATURDAY 


WARIVANID BROS, Stal, seas 
CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8 OS Meenas 


. DEPTFORD BRANCH 
Telephone: TIDEWAY 4412/3 0 wins : 


5 OBELISK PARADE, LEWISHAM, S.E.13 ©) Lemisnam om 


LEWISHAM BRANCH ; 
Telephone: LEE GREEN 4038 
anttinS.. ee a eee es 


Wiretess Worip Jury, 1952 


Ex-A.M. COMMUNICATION RECEIVER Type R1155 
BRAND NEW IN WOOD TRANSIT CASE | 


SPECIAL COIL 
BUY 


ACOS 
REPLACEMENT 
PICK-UPCRYSTAL 
CARTRIDGES 


LASKY’'S 


PRICI 7 6 


CONDENSERS 
TUBULAR WAXED 


6d 


MINIATURE MICA 


od > 
CERAMIC AND 


SILVER MICA 
sid. 


MINIATURE 


Tid 6 


6 


MINIATURE BIAS 
‘ 10\d 


MULTI RATIO 
FRAME OUTPUT 
TRANS. 106 


I ASKY" S PRIC I 


Acrial-tested before despat S 


convert your tab! 

receiver to a con 

sole lar 
frame r fite 


AN ALL-WAVE RADIO 
RECEIVER 


het Not a 


£10 19 6, 
witl valves and 


riag ind packing 


, 
106 


METAL RECTIFIERS 


mp 


_— . SASS LENSES © 


Ohil-fil 


{Plastic 196. Carriag 


xtra 


noni 
“>? 


$ } 
AND UNUSED wire ends 


LASKY’S 
PRICE 16 - 
Cis 


ikcT 
cxtr 


mpiete with | 
Amp., two L.} 
18.5-7.5 me's 
200-75 kx 
LASKY’S 
PRICE 


£12 196 


wood ’ ho wave, 25- 
Acrial and 

oscillator With cir- 
cuit diagram 
LASKY’S 
PRICE 1/11 
per pair Post 9d. 
extra 


Superhs dual wave 
ou, core Moa d long 
Acrials and oscillator 
For 465 ke’/s. LI 
Supplied with circuit 
LASKY’S 

PRICE 211 

per pair Post 9d. 


OUTPUT 
TRANSFORMERS 
Pentode 
Midget pentode 
Push Pull pentode, 
10 watts 126 
Miniature, for 
384/184 311 
Push pull intervalve 
for PX4’s 86 


SOLON - HENLEY 
ELECTRIC 
SOLDERING IRONS 
Brand new and unused. 
Supplied with fitted 
heavy rubber mains 
lead Pre - Increase 
Prices. Oval Bit. For 
230/250 volts only 

LASKY’S 
PRICE 19 - 


Postage 1 - extra 


TELEVISION 

SELENIUM 

RECTIFIERS 
The very latest S.T.¢ 
Rang« 
K3, 40 9 
K3/45 3.6Ky s 
K3'50. -4.0Kv . 
K3/100. 8.0Kv 4 


CRYSTAL DIODES 
G.E.C. type, Glass 
3/3 each 
B.T.H. Type, Plastic 
3/- each 


TRIODE FOCUS 
MAGNETS 


itted with vernier con- 
35 mm. diameter 


got PACKS 
bands, 12-35 
45-100 metres; 
t” Spindle, 
ng wavechange 
Completely assem- 
nd wired. Size:- 4 
BRAND NEW 


3.2Kv 


ut available 6d. extra 


TAG STRIPS 
ld. per way, ic 
4d. 15 -. 


LASK YS 


Lasky’s (Harr 


370 Hi ARROW ROAD. PA 


Opposite Paddmgton pital) 
Te hones Cl ~ tao 1979 and 7214 ; 
Ho re: Mon. to Sat. 9.30. a.m. to 6 p.m., Thurs. half day | p.m 


% hortly b 


copy 


Send a 34. stamp with you 


Wi i Wor 


P.M. 
SCEPC AKERS 


trar Ww ar 


SMOOTHING 
CHOKES 
a. 40H 
ma. 8 H 
m/a. 10H 
 m/a. 10-26 
mia. 3H 
T.C.C. VISCONOL 
HIGH VOLTAGE 
CONDENSERS 


Cathode ray 001 


LASKY’S FUSED 
TEST PRODS 

LASKY’S 

PRICE 411 


p nair 
per pair 


HIGH VOLTAGE 
, CRSEERS 


ifd. 3 kV 
l 
Price 
act > mid 
Pri 6 6« 
Toe MASKS 
n “« iled 5 
76 
16 
15 
76 


epemen GLASS 
! r 
CO-AXIAL CABLE 


Stam 


MAINS TRANSFORMERS 
All 200-250 volts c.p.s. primary. Finest 
guaranteed 
MBA/3. 350-0-350 ¥. 80 m/a., 6 
filaments tapped at 4 volts 
former. Price 21 -. 
MBA/S. 350-0-350 v. 125 m 
With mains tapping board 
MBA/6. 350-0-350 v 
mains tapping board 
MBA 7. 250-0-250 vy 
ments tapped at 4 volts 
AT/2. Auto transformer 
Price 19 6. 
AT/4. Auto transformer. 100 volts and 2% 
jown. 60 watts. Price 9 6. 


Price 27 
100 m a., 6.3 

Price 22/6. 

80 m/a., 6.3 ¥ 

Price 21 -. 
0-10-]20, 200-2 


Television tor the home coe 
structor at its Guest 


ease E 


76 


TWO-GANG TUNING 


CONDENSERS .0005MFD. 
No. 1. Miniature typ With 
perspex dust cover and trimmers 
Size: Ifin. * 2in jin 
spindle. LASKY’ Ss PRIC E 86. 
No. 2. Midget type. Size 2}in 
1 jin. 


liin., jin spindle Witt 
trimmers. 


VCRST C.R. TUBES. Tiskva PRICE 86 

BRAND NEW AND No. 3. Stanc = 1 ty] Siz 
UNUSED 2}in 1}in., ndl 

In maker’s original sprung L ASKY" Ss PRIC E 6 6. 

woods cae. | PoMags 9d Pe Con 

LASKY’S 40 . 2E GANG NG CON- 

PRICE 40 DENSE RS. 0005 mfd 

Carriage 5 - extra Shan 2}in 


LASKY’S PRICE 76. 


BRANDENBERG 
BRAND NEW R.F. 
E.H.T. UNITS 

6-9 kV output. 
Supplied complete with 
oVo and EY51. £66-. 


in 


RADIO 


ow Road) Lid.. 


DDINGTON. LONDON, 


lern rma. Cash 
! Postage 


extra £10 


ods f y insured wm transit 


with Order 
ind packing 


extra 


1 - extra 


E.H.T. TRANSFORMER 
FOR VCR97 
Primary 200-250 v 
Secc ey \ > 5 -s tr 


W.9 Jira: 
LASKY ‘Ss PRIC E 45 - 
Postage 1 6 extra 
FRAME BLOCKING OSCILLATOR 
TRANSFORMER. 46 


or C.0.D. on post 
on orders value £1—1! 
Over £10 carriage 


W.B. & PLESSEY 
T.V. COMPONENTS 
inc E.H.T. Trans. 326 
Dran 256 
s Boost Choke s9 
control 10 
333 
15 6 
226 


nning coils 
Main choke 
Focus ring 
Heater Trans 

WB/103 42 

WB LWA 526 
C.R. Tube supports, front 
ind rear, 21.6. 


METAL RECTIFIERS 
_ POR TELEVISION 
19 
39 
20 4 
118 
146 
19 
21/7 
238 
261 
46 EHT 100 29 6 
T.V. SCANNING COILS 
Manfrs. surplus, high res 
| resis 
Low 
e line and frame 


Low umpedance 
and fram 25 -. 


EXPANDED METAL 
SPEAKER FRET 


~ tal f nishe d silver. Size 


ling 


LASKY’ S PRIC E 3 11 
ner Pp 
Siz 12 , 18in 


LASKY’S PRICE 
C.R. TUBES 


All types and sizes avail- 
able from stock Brand 
new and fully guaranteed 
12in fr £18410 
15in., from £22 1610 
l6in., from £24 6/5 
l4in rectangular, from 
£2285 
tangular, from 
£26 198 
8in. CLOSED FIELD 
LOUDSPEAKERS 
Ideal for television re- 
ceivers. Less o/trans 3 


ohms, will not affect your 
C.R. tut 15 -, 


Sil 


17in r 


——_ 


BUILD A PROFESSIONAL 

RADIO OR AMPLIFIER 

AT LESS THAN HALF 
TODAY'S PRICE 


AMAINS OR BATTERY PORTABLE KIT A MIDGET 4-STATION “ PRE-SET" 
RECEIVER 


STERN'S RADIO TUNER MANUAL P 
' Po taine 


a showing how 
A 1-Velve T RP. Tuning Unit 
Wa 


76 A 6-Statec 0 


* Pre-Get Suporte Tuning U 


A 2-Valve Saperhet Tus nc Us 


A T.R.F. BATTERY “PERSONAL” KIT 


tea: b sist . ra “ 
r Pe a 


| 
ri 
b 


THE WIRELESS WORLD MIDGET A.C. 
MAINS 2-VALVE RECEIVER 


r £310 


THE “SUMMER ALLDRY'"' BATTERY 
PORTABLE 


e . s| w ‘ 


PICK-UP3 


~mocord GPa 
her 


£3192 


P.O 


% Send 6d 


for our 


A KIT OF PARTS 


alve Amplitte 


ALL KITS INCLUDE 
“EASY TO FOLLOW” 
POINT-TO-POINT 
WIRING DIAGRAMS 


THE WIRELESS WORLD 3-VALVE SET 


BATTERY CHARGER KITS 


BARGAINS !! NEW AND BOXED 
VARLEY Lamapenuntagipanyennny 


Type EPS wa, 4 pe 
¢ Oftered a: 2976 
Type EP 91. 3 ( + ampe 

T . . * tered a: 22°6 
Type EP 74 . 
‘ List price € Oaered at 26.9 


LIST, it shows ** hundreds '’ of Wireless 


When ordering please include 


STERN RADIO LTD., 109 


CENtral 


Wrretess Wortp 


“PRACTICAL WIRELESS” 
“MINI FOUR" 
BATTERY PORTABLE 


THE 


TWO NEW DENCO ULTRA MIDGET 
SUPERHET COIL TURRETS 
Both having a Rotary Turret Action 


Mt 


1 


STENTORIAN RANGE OF 


* | THE FAMOUS WB 
9 SPEAKERS 


rase £6826. | «in 

“PERSONAL SET" BATTERY _ 
ELIMINATOR | “ah er sorpia breaners 

~ ve ae Output Trans Midget 


x 86 Wh 


New Elect rolytie Condensers 
i tin. < dix 


$2 
59 
1 50% 


‘ ¥. 36 

5 an St 

* 43:* 
79 6 

Deseo LF. Liner 
LF channels 


| Potentiometers 
oR K 


Components and many KITS OF PARTS fer both Sets and Battery Chorgers. 
approx. cost of Post and Packing. 


& 115 FLEET STREET, E.C.4 


5814 and 2280 


THE FAMOUS SHAFTESBURY 
“ 


© Pecks. Omer 


Midge: Co 
v 


mAs 
E.H YT. Traastormer | 
59 6 
© Transiormers 


109 


Heater Aw 


79. 
Filament Transtormer 
83 ‘iy 
19 € 
Meta! Chassis 
$11 
63 
a3 


New Mfrs Surphus Traastormers 
Sar 21 


Mains Transtormers. 4 w tte 


PF Wave Bridge Rectifie 


A Variable Resistor 
uM 


Rectifiers 


‘119 ‘ 


Meter 

Selenium Rectifiers i 
86 

Charcer Transtormers 


as Droppers 
) 


5 


Q” Max Chassis Catters 


Ale 


hI 


Soldering tron 


Pyrobd: 
‘ 


Peet 


RIBBON 


Wiretcess Worip 


NIKAD SUPPLIES 


13, Church Road, Edgbaston, Birmingham 15 


RECEIVER TYPE 15 ex AM COMMUNICATION RE- RECEIVERS TYPE 1355 
ew 4 « plete with a CEIVER TYPE R.1155 . , t ; e et 
: : . " ooden t aes, 5 


WIRELESS REMOTE CONTROL UNIT HEADPHONES LOUDSPEAKERS 
TYPE D. No. | MARK I Types OLR 2 and 3 plete with lead 64in. P.M. made by Plessey. New and boxe 
New and boxed and £ PRICE INCLUDING CARRIAGE 
PRICE IN DING CARRIAGE il 


iS- 9- 


La! t N 


TELEVISION KNOBS CRYSTAL DIODES ELECTROLYTIC CONDENSERS 
e Bris e naniufr ‘i , Midget Miniature Meta 8 Mid at 450 VE 

x 3 l6in., wire ends PRICE IN 

RRIAGE PRICE INCLUDING ARRIAGE 


a ° 


MAIL ORDER ONLY TERMS, CASH WITH ORDER OR C.0.D. EXTRA Satisfaction or money back guarantee 


x MAZEL AGAIN!! x 


BRAND NEW, BOXED EX-GOVT. SURPLUS, RADIO VALVES 


72. tor £10 “X° 


TO ANY DESTINATION IN BRITISH ISLES 


Comprising 
12 VT 75a EQUIVALENT TO KT 44 12 VU 111 H.V.R. RECTIFIERS 
12 CV 235 m .  U 23 12 VT 127 EQUIVALENT TO PEN 46 
12 CV 187 a » UIs 12 VR 91 , , EF 50 


72 tor £10 


Delivery in Three Days Cash with order to 


MAZEL VALVE DEPOT 


134 LONDON ROAD MANCHESTER, 1, LANCS. ARD. 3505 


Wireless Wom. 


89 


UNIVERSITY RADIO LTD. 


Used Equipment at Attractive Prices 


Offer 


H.M.V. Electrogram de Luxe 
t pie 
wa t ad t 


rate wa 


Giedienen Axiom 7, 
Seayetane 7$0 
i ow 
Vitavox 6 cell "20 watt Tweeter 
Unit. ee 
New Professional Tape Re 
corder pora g YWearte 
ape k te . gt 
amp! fier table leat? 
ase, less 
Portable Sound Mir rror 
oe plete with 
r as ew 
S« oaheun Baird Tape | Recorder, 
tt complete witt 
~ 45 
Key by Electr Eye 
J A., as new 


<9 10 


working order 


Cuaranteed 


Latest Model Plessey }-«peed 
Auto Changer, as new 
Disc Recorder, 


cis to 
as 6 


storage batteries on 
charger on 


Made by Exide A 
- ect working 
Ac pe Trix Guitar — 
fier, also has Mic input complete 
with Hawanan Guitar, as new 
Amplifier only 
Valradio O.C. to A.C. Con 
verters, ||0-volt D 230-voie 
A 110 watts, as new, and 
perfect 10 
Valradio, 200 80-volct D.C 
$0-voit A.C., 200 watts ail 
300 warts ci2 10 
50 or 75 cycies, al i makers verhauled 
Ulerascope (ex-VV_D }), in perfect 


working order cio 10 


t) 


Deccallian depeed 
Player, with amo! 
eatherette case. as new 


Voigt Energized Units, 


pertect order aie 


Latest Model Avo Wide Range 
Signal Generator, as new 

Latest Mode! Avo Resistance 
Capacity Bridge, as new 

Latest Model Avo Electronic 
Test Meter, a: new 

Meico }0-watt Amplifier, / 
Mic and gram. inputs, as new 

Romac 15-watt Amplifier, mike 
and gram. inputs 

Ardente Multi-call Intercom 
System, comprising 8 units 
each with own amplifier, perfect 
working order Price per unit 


Decca }-speed Playing Desk, as 


eo 6 
ait o 
aeoo 
«Mm 0 0 
die 10 0 


cie 0 8 


aioe 


new ci2 10 @ 


Onan Petro! Generator, ourput 
115 vole, 60 cycles ac 3.! amps 
nm perfect working order 


ait e 


CORRE R EERE EERE E EERE EEE EO EEE EE EE EEE ESOT EERE E TEETH EEE HEHE EEE EEE EEE THEE EEE EEO E EEO EE EEO EEE ESTEE EEE EEE E EERE EEE ES 


We need good used equipment urgently, and are prepared 

to pay spot cash on sight. TO SELLERS SENDING PER POST 

OR RAIL PLEASE NOTE : state whether cash per registered 
post, Telegraph money order, or cheque preferred. 


CORRE ERE R ERE R EEE E EERE EERE EERE EE EERO EERE TOES EE ESHER EEE HEHEHE EE ES 


Sound Sales 1949 $0 D X Pius |, 
with t 4 

€26 10 
Communication Re- 
power 


6- wat re is new 


Philies 


f <i7 10 
ey 100-volt Megger, cor 
pressure type in leather 

ase, as new ais 

U._H.F. Transmitter Receiver, 
Type CRI 43044, witha pare 

valves and 
ew 

U.S. Navy aay mee itter, Type 

CG 5209 3, fr ency range 


es power 


eadphones, ¢ as 


ation capab 
tect 
with all operating data 424 0 
Latest pong Clifton Tape 


Deck, ew cia 0 


Eversheds Companion Set. 
sisting of 500-volt megger and 
ohmmeter, im leather case, as 
new ai4 0 

W.B. Concentric Speaker, | aces 
mode! with transformer, as new 

= $00-volt Megger, and 

C.0.C. voitmeter cit te 

He band c ication 
Receiver, with speaker, as new €14 0 

B.P.L. Signal Generator, A ‘ 
00 50 volts A.C., as new 

Hunts Resistance Capacity 
Bridge, Model C.R.B., perfec: 
and as new 

Pullin Series _ A.C. D.C. Test 
Meter ne a 10 

Sound Sales Dx Pius | Radio 
Feeder Unit, 3 waveband 
variable selectivity, as new 

Advance B.3 Signal Generator, 
00 k/cs. to 30 megs. (cost £25) 
our price, as new 


as 0 


a 60 


cio 10 


a1. 0 


<i4 0 


Ls. Valve Analyser and 
A.C. D.C. Testmeter com 
bined, complete with charts 
brand new 

Taylor Windsor Wobbulator, 
Mode! 55A, as new ait 

Avo (1948) Signal Generator, 
as new 

Taylor Circuit Analyser, Mode! 
20A, perfect and as new 

Avo Model 4, as new 

Avo Valve Testers, (9489 as 
new an 

Taylor 65.8 Signal Generator, 
as new 

Cossor Double Beam Oscilio 
scope, Models 339 and JI9A, in 
first-class condition 

Mullard Resistance and Capa 
city Bridge, as new 

Universal Avo Minor, as new 


WE NEED AR 88's - BC 22i’'s - 348's - 342’s ALSO 


cOssoR DB’SCOPES 339. 


Eddystone 640 ens Fa 
plete w valves, perfect ar s 
ew 422 10 
bap ol 45A be aeongl Tester, 
ar plete and perfect <'2 10 
Teder 47A Secabinsd Valve 
Tester and A.C. D.C. Test 
meter plete with 
harts, e ertect cié 10 
Eversheds 500-volt Megger, in 
eather case ) vegohm s 
ew a19 10 
Garrard R.C 65 Record 
Changer, « ew ii4 0 
Collaro Bar Type Mixer 
Changer, 78 ©°.p.m 00-250 
volt cit 10 


Wharfedale W.10CS Speaker, 
2-3 ohms or 15 ohms, as new 
B.S.R. Disc Recording Ampli- 
fier, Type AR.1S, in portable 
case, metal, as new <3 10 
Eversheds Wee Megger, 500 
volt, in leather case, as new 
Labgear Electronic Fault 
Tracer, |950 model, incorporat- 
ing signal generator capacity 
bridze, as new ais 0 
Advance 8.3.C Signal Gene 

rator, a5 new 
Record $00-volt Wee Megger, 
as new 0 
Various Ex-W.D. (U.S.A.) 
Valve Testers, each 


cio 66 


cis 0 


cio 10 


i) 
0 
v) 


0 


OR 3339 ETC. 


Coane eeeenenee 


Weston €.772, |,000 OPV. 
AC. D.C, testmeter, in port- 
able case, first-class condition 

Taylor Model WA Orscillo- 
scope, as new 

Leak Tuner Unit, latest mode! 
as new 

Weston Valve-analyser 
Adaptors, for al! Weston cest 
meters, per set 

£.0.C. Rotary Converter, 220 
240 D.C. to 220/240 A.C., com 
plete with filer unit in meta 
cabinet, 120 watts, perfect oi 


c10 0 0 


citi oo 
<12 10 © 


ame00 


aie 6 


aoe 
aie 


seeeeeeseseeees OOOO RRR ERE EERE EERE ERE EE EEE EEE EEE REET EEE EE EEE EERE EEE EEE EERSTE E EERE EEE E EE EEE T TH RRS HORA eRe Rene 


ai 10 © 
422 10 0 
423 0 0 


as 00 


<i¢ 10 @ 


200 watts 


We have a large selection of British and U.S.A. Valve Testers, Test Meters 


and Signal 


Generators, etc. 


Your enquiries 


are welcome. 


S.A.E. please. 


"417 00 0 


THESE (TEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT. YOUR ENQUIRIES FOR ANYTHING 


THAT YOU MAY NEED WILL BE WELCOME 
CASH OR CHEQUE WITH ORDERS. 


WE HAVE OTHER EQUIPMENT ARRIVING OCAILY! 
ALL ITEMS LISTED ARE CARRIAGE EXTRA. 


22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


OUR BRANCH AT 39a (opposite) 1S OPEN ALL DAY THURSDAY 


Phone: GERrard 4447, 8582 and 5507. 


Hours 9 to 6. Thursdays 9 to I. 


9» Wim 
For Quality Bargains 


-Best Buy at Britain's 


ELESS 


Always 


BRAND NEW INDICATOR UNIT in metal cose + 

These employ your old fevourite, the VCRSIT. This 

stetic tube which con be weed for ‘scope work or giv 

pleasent picture when used for T.V. it is used in 

manner as the VCRYT end employs the same volteges, base connec- 
it dows not suffer fram cut-off end in our epinion gives a 
better than, the VCR9?. Call during viewing 
Complete with three EFS0s, one 5U4G, 
four SPéls, (less relay). it « extremely cheap at only 79 6d 
Cerriage in original tranwt box 1/64. extra We wopply “ w.w.”” 
constructional details far ‘scope free with each unit 


Th ‘ feenmanensmentnenennentr 


trons 
picture 


hours and see for yourself 


et 


equa! te, or 


BRAND NEW IN 
fA ReR * NWA ” The 


100 MICRO AMP. METER ting 
AN 


aie ca) Drated 


y be ~ ‘ se are very scarce and are a 


yer ane 
e« 


so MICRO amp METER c Gen W67% 


w VOLT TRANSFORMER 


ed 


harneesaannte 


toner sane. 


INCREDIBLE! 


Get Resistence end Capacitance Bridge M8714B. A.C. moins 

operated 200/250 volts 30 Directly calibrated. Resistance 

range ohm to 10 megohms (3 ranges). Copecitance range, /OpF 

to 100mF (3 ranges). Accuracy better then 5 Flash test 200, 
300. 400 and 300 volts D.C Power factor control. Of impr 
rence and contained in handsome case site 12) t i 

b ABSOLUTELY BRAND NEW; in manufacturers’ 

pnplete with valve astructions end circuit. (List price 

OUR BARGAIN PRICE ONLY 46.176 plus 26 carriage 

for iMustreted bro A wmique opportunity for 

colleges, service engineers and experimenters to 

nstrument for less than the price of the ports 


cycles 


chure 
schools chmca 
secure ret class 


VUOEOD DADE CNERAREREENEDEROROHRORONEO ETD IN TENNOON DeTED TY 


RECEIVERS TYPE’ RIISS ete with ten 
a BRAND NEW £11 19/6, plus 10 
A y de ‘ 


valves, air tested 


FEW ONL Yy 


RIISS POWER PACK AND OUTPUT STAGE 
« s = tp 
« 44/10 
Dy selves fr 
ase 8 = 64 
ess 4 and included 
OFFER brand new Ff Power Pack and oucp 
4 - y €17 10 ., carriage paid 
COMMUNIC ATION RECEIVER st CRI00 
F 


ack 


SPEC tal 


s PYE STRIP. 
Pr 
PURPOSE VAL Ves 
4) 66; 8 4 26 
6 4 (Re34) 3 86; ¥V 


45 Mx 


SPECIAL 
4 ’ 


} 
5 6-;V S-. Porcage 
SFs0 VAP!) REO SYLVANIA A 


AMERIC “AN C ONDENSERS 
76 
RECTIFIERS 

126 


METAL 


t x ADMIRALTY MAINS TRANSFORMERS 
voits 400 
‘ 44 


a s. A very usef 


ree 


VALVE AND TUBE BARGAINS 2x ( 
+ t 


R. Tube Sin. s 
r television, 12.6 onty, plus 2 ¢ 
xed at 26, plus 6d. post 
ced radio and 
Come and see for 
re ¢t De stat 


CHARLES BRITAIN (Radio) Ltd. 


it UPPER a te te MARTIN'S LANE 
LONDON wc TEM 4 


petitively pr 


Wort 


1982 


Jon's Largest Sele 
Test Eq ent 
R.C.A. Receive 
EDDYSTONE 6 
RASTER < 
and Se ° vers 
NC.100, 1X, NC.33, CRIOO’s 
numerous Super-"ro 
let us know your requirements 
455A, as 
TAYLOR Wobt 


ARTTE st D 
£22 10- 
a2 


complete w : 


perf 


Many others in stock; 
Phillips. 8C 348-342 


too 
Please 


to list 


type £14. TAYLOR 240A 


as new, CiS 
ners 
versa ‘ge, 22. RADIO CITY Electror 
° 664. €18 10 - Lanting weeny E goal Generator 
SALFORD goal Ger 6.435. COSSOR 
es, from o2 COSSOR osc illosco 039 
a COSSOR " Tele-check perfect. 24. WESTON OD 
relay. Works on 10 a ge, cIS EVERSHED 
. § as new, £10/10/-. 250 v. Bridge Meggers, €27 
General Radio t meter, good cond n, €3S 
NB. Should eny reeder heve any of the above types to 
dispose of, we will make him a generous offer. We also wish 
to buy APR4 receivers and tuning units TN 16-17-18 and 
10, TS47 and high prequanty versions of the BC22! etc 
VORTEXION wa a fie £ 4 ondition mains 
SOUNDMIRROR table model tape 4 
code A GORA Autecheteer waser, Gelteet cond 
DECCALIAN 3} player, perfect. €25 MICROPHONES 
and Bis éi2 10- tafe gy ag E mov 
SHAFTESBURY ribb ' £8. Many othe 
CONNOISSEUR supe r ght P LP Star 
jer, new, €45 RADIOVISION Expand 


ane 


ase 


a 


perfect order. micro 


eed 


ee hours: 9.3 
OUR ONLY ADDRESS 
DEPT. W 


am. to 6pm 
d 84 
MEAG sway 3145 


Day 


Night 


LISLE STREET, 


LEICESTER SQUARE, LONDON WC2 


27 


SECOND 
NOW 


EDITION 
READY 


THE 
y 


WILLIAMSON 
AMPLIFIER 


This booklet includes all the 
D rN. Willian ison on the amplifier and published 
“Wireless World”. Both the 1947 1949 
are r printed, as the alternative output 
los cover a wide range of require 
and addit nclud 
nd this sec 


informat 


arti 


cles writt 


and 


0ns 


} f enthusia 
require ilding his own 

amplifier, and a special chapter answers queries 
d by constructors 


3s.6d. net. 2, 


_ — 


post 3s.9d 


Dorset House, Stamford St., London. S.E.1 


1952 


—CLYDESDALE— 


Bargains in Ex-Service Radio and Electronic Equipment 


Wrmeess Worip 


R148) RACK MTG. VHF. RECEIVER UNIT 
with A.C. Mains Power Unit Type 3 


s AFEW 


“£10. 10.0 


CARRIAGE 
PAID 


UNIT TYPE 25 


A.C. MAINS 200 250 Voits 
GRAMOPHONE MOTORS 


$86 ase 


~--44-A CONTROL BOX 
SCR-169 Radio Compass 


IN ORIGINAL CARTON 

35 - EACH 

POWER UNIT TYPE 2A 10K 44 for the 
TRIt33 P 


‘ ta D 


42- EACH 


CARRIAGE 
PAID 


R.1ISS RECEIVER FOR A.C. MAINS 
’ k “ 


ote The 


ar ' 
CARRIAGE 
PAID 


£21.0.0 


JEFFERSON TRAVIS UF.2 TRANSCEIVER 
CHASSIS 


£2 EACH 


CARRIAGE 
PAID 
W.S. 18 RECEIVER SECTION 
ul 
"3 * ' 


32 6 


EACH 


ant 


42 6 vacn 


CARRIAGE 
PAID 


U.S.A. METAL shay DETECTOR BC-425-A 
ates bs 


nd and sicht 


CLYDESDALE'S 


CARRIAGE 
PRICE ONLY PAID 


“£10 cacu 


CRYSTAL RECEIVER 
CLYDESDALE'S 
PRICE ONLY 15 " EACH 


WIRELESS REMOTE CONTROL 
D No. 2 MK. 2. ZA2049! 


ue . -- 
‘ : t 
set 186 nace 


NEW LIST NO. 6c 


NOW READY PRICE 16 


DOUBLE COIL RELAY 


LroeewaL we POST 
PRICE ( 46 EACH ou 
ROTARY TRANSFORMER Type 44 

k 10K B 409 


‘ a 


CLYDESDALE '§ 
PRICE ONLY 


POST 


276 PAIL 


MC-124 FLEXIBLE TUNING DRIVE 
tor —- 269 Bette Cc m pass 


12/6 osm Paid 


1S amp 3 PIN SOCKET 
with foot operates oor 


ty ' = lee 
“ = 
"LYDESDALE'S 


PRICE ONLY 7 6 


ROLL OF St ack Tare 25 yards x 


oe 
CLYDESDALE 2 
PRICE ONLY 2 6 EACH 


TANNOY RE-ENTRANT SPEAKER 
Aney § s | 


CLYDESDALE’S 
PRICE ONLY 


POsT 
FACH 1 


in. broad 


POST 
l 


tt tuer 
CLYDESDALE'S 
PRICE ONLY 


326 vacn 


1.F.F. CONTROL UNIT. TYPE 90 


Contains 
way I 


CARRIAGE 
PAID 


10LB 9! 


ne ‘ s 
CLYDESDALE'S 
PRICE ONLY 5 6 EACH 


100 kes CRYSTAL Type ARlIW 
Mave ' <A 
right Mtg. I» 
CLYDESDALE'S 


PRICE ONLY 19 6 EACH 


CONTROL UNIT TYPE 43! 
sainn: tare wis 


w 


POST 
PAIL 


Ref.: 10LB 6037 


CLYDESDALE'S 


PRICE ONLY 17 6 eacu 


VHF CONTROL PANEL TYPE 1A 


CARRIAGE 
PAI 


“ime er r ery +e ‘ bin i i 


CLYDESDALE’S CARRIAGE 
PRICE ONLY 65 - PAID 


91 
COMMAND RECEIVER UNIT 8C-455 
“ 


LYDESDALES 
PRICE ONLY 


post 
PAID 


50 " §ACH 


POWER UNITS FOR T.1IS4 1155 


’ a ‘ 
ist crade, Types 32, 338, 364 only 
CARRIAGE 
“ PER UNIT PAID 
open stored. fad crade. All types 
42 6 CARRIAGE 
PER UNIT PAID 


COMMAND TRANSMITTER CHASSIS 
a ave 


‘ 


CLYDESDALE 4 
PRICE ONLY 


Post 
PAID 


COMMAND SPEECH MODULATOR 
BC 456 


“ ' 


canna 
P 


TRANSMITTER TUNING UNITS 


CLYDESDALE S$ 
PRICE ONLY 


37 6 


$5 


18 6 


AMPLIFIER AllT! 
’ ‘ vow 
ar | 
- 


Prost 
PAID 


LYDESDALE'S 
PRICE ONLY 


106 


GLASS DOMED INSULATOR i5%6 


CLYDESDALE'S 
PRICE ONLY 


76 
HEADSET HS-30 
i af 


CLYDESDALE'S 
PRICE ONLY 


post 


21- PER PAIR PAID 


USA. THROAT MICROPHONES 


CLYDESDALE § 7 6 
PER PAIR 


“/. 
post 
PRICE ONLY bo 


MOVING COIL METERS 


»4 ' 


D.C. VOLTMETERS 
26- 


LOW IMPEDANCE HEADPHONES 
DLA-! 


k piece # 
12 6 PER PAIR 


IMPEDANCE HEADPHONES 
¥ “ >, Teeeet 


} 
CLYDESDALE'S 
PRICE ONLY 


Post 
PAID 


HIGH 


« Brac 
CLYDESDALE'S 
PRICE ONLY 


Prost 
PAID 


‘21- 


THROAT MICROPHONES 


PER PAIR 


418085 


PRICE ONLY 5 6 PER PAIR 


rect from 


C L YDESDAL 


Phone: South 2706/9 


‘SUPPLY 2 BRIDGE STREET 
“ cO. LTD. GLASGOW - C5 


Branches in Scotiand, Engiand and Northern ireland 


HENRY'S | 


5 Harrow Road, Paddington, W.2 


AD gton 10089 and 040! 


COMBINED SIGNAL TRACER AND AUDIO OSCILLATOR 
Ps A , . 


ON DENSERS 
‘ 26 
~ $ . 
. < 1é 
164 . } A 
WALKIE- TALKIE TYPE " 46 
, ' ATP4 


$ 
GEAMANIUM CRYSTAL DIODES 


METAL RECTIFIERS 


i776 
6 
PUSH-PULL OUTPUT TRANSFORMER, 


WEARITE ” 
5 : 4 
C AR RADIO OMPONENTS.” 
e 126 
‘ + 1 96 
VIBRATOR PACKS 
4 4 : 


$0 


TRANSFORMERS —-FILAMENT 
t 7é t ‘ 


: qi N A 
MOVING COIL METERS 
, 
6 " 


76 
126 


ais 
CATHODE RAY TUBES 
415 
‘ ais 
ais 
vin. ESCUTCHEON table plate glass and 
’ 7é 
nec SiveR UNIT TYPE iS? * «4 
vn a4 “a New 
WALKIE-TALKIE TRANS 1 gow toy 
: canvas bag F 
‘ A i coomad bel re dispa 
ea 4196. a 26 
PYE 45 Mc s STRIP ial Type 3583 


valves, 10 


Ne 8 


EA 


‘ ‘ ne mum space. New 


és ag 
INDICATOR UNIT TYPE i82A 
Sen 4 1 Ms MoM 


at 79,6. | 6 «a : 
SPECIAL PURPOSE VALVES 
‘ : 10 vi 
a 5 86. VR 
as Z#O a 376 
4 vs70)86. Ww 


SOWTHORPE CONTINUITY METER. 


0-200, 00K 


al scale 0-500 ohms 

F volt internal battery 

«3 «4 ginal 2 i819 ot e, brand new, £4 4- 
pege Comprehensive Cotol 


= OPEN MONDAY TO SATURDAY 8-5.30 p.m. (THURSDAY 1 p.m 
, 


Jury, 1952 


SHORT TERM }-]. P. FaciLities ” 


PHILCO $-VALVE ALL - WAVE TABLE RADIOS, 
{B10 -, €2 down a 
m4. 4 VALVE SUPERHET TABLE MODEL a 


Extra g 
46 15 <i 10. down and week yme 
MARCONI! 6 VALVE MOTOR TUNED Histeong xe BUTTON 
RADIOS, * btarnabie 
k Bewa , atic freque 


Cash 418 16 
‘is 
FERGUSON BEDSIDE RADIOS 
fTorfld 
10. 
o 
Kad 
VCRO? a ony Ray T mee 6in. in m f rates. Bargain 


ea : 6 ex 


Jin PUA TURES PM SPEAKERS by far makers. 66, post 


H.M.V. MOVING COIL PICK-UPS. New, 25 - ea 


WANTED 
TEST EQUIPMENT e@ COMMUNICATIONS 
RECEIVERS @ TELEVISION RECEIVERS, etc 


23 LISLE STREET, LONDON, W.C.2 
GERrard 2969 


‘ 


en all day Sat. and 


G2AK 


This Month’s G2AK 


Bargains 
PARMEKO er — coronene. 8H at 250 mA 


Weight e F 4 pa 

TANNOY cownn MIKES (c rf See Post and pack 
1,000 .F, IS V. CONDENSERS, 2 6 ea 

TWIN RIBBON FEEDER. Heavy dur hm, Sd. per yd 


ta 4K? 

8d 
al w 
axial a 


POTENTIOMETERS. | 


TRANSMITTING TUBES « Boxed €3 10 
ea, 3629 Few »r 


ME TERS 
f M 


CERAMIC 2. bank e, 4-way 
SPECIAL VALVE Coven. Phot 


New a 


JONES PL ucs 


M c Mike, 2 
CARBON MIKE TRANS.,2 - each. P&P. 6d 
COMPLETE SET (i4) TUBES, for AR88 Receiv £3 10 
TAPE RECORDING EQUIPMENT s Bradmat 

: : 4 ape t - b j tor 
teen 4Rn > a 

arriage na Jers over (1 pt where stated. Please 

de alla t for ord jer ¢ 


Please print your name and address. 


CHAS. H. YOUNG, G2AK 


All collers to 110 DALE END, BIRMINGHAM 


CENTRAL 635 


102 HOLLOWAY — BIRMINGHAM 


hone : MIDLAND 54 


—— 


WIRELESS Wortp 


RADIO SUPPLY CO 


Caliers: 15 Wellington Street, Leeds 1 
Post Orders: 34 Hanover Street, Leeds 3 


Terms C.W.O. of 
C.0.0 No C.0.D 
under £1. Postage 
1- eatra under £1, 
16 extra under £3. 


COLLARO AUTOMATIC RECORD CHANGERS 


PRICE ONLY £11 110 


BATTERY SET CONVERTER KIT. A 


45 -. 


ELIMINATOR & TRICKLE CHARGER 
ht 


H.T 
KIT 
lytx and 

25 -. 


BATTERY CHARGER KITS 


COAXIAL CABLE, 


DIAL BULBS 115 A, 8 V O15 A, 
69 


NEW EX-GOVT 


VALVES 
69 


ELECTROLYTICS 


Tubular Types Can Types 
4‘ \ 


Ye 
Ore vane 
“WW e- 8 euUue-e 


Faw 
“<= 


CAN TYPES 


“<= 
-_——— 


CHASSIS 
43 


71 


Sa 39 


TUBULAR wire- ENDED CAPACITORS 
yl WV, OleF 750 V, O@ul 
SuF 350 V, pF 860 V, 25uF 


260 V All at 64, each. 3/3 dosen ome type. 


Open to callers: 
9 am. to 5.30 p.m. 


Tel. 22153 eae watil 


1.30 p.m. 
FULL PRICE List 
4a 
TRADE LIST 4. 


BAKELITE 
CABINETS. 


YOU CAN BUILD 


EX-GOVT. ITEMS. 


SPECIAL OFFERS. 
formers, 350 V input 
Bra New Boxed Ex 
hf. peatode 4 V 7-pin), 


18 each 


Fully Guaranteed 


TOP SHROUDED, DROP THROUGH 


A, 29/11. 


VOLUME ag ogee 
SP 
WOUND pots’ 


SELENIUM RECTIFIERS 
ite 


139 ‘ 


PM. SPEAKERS 
1s 


311 
m1 


M.E. SPEAKERS. 
1298. 


FILAMENT TRANSFORMERS 
76 ‘ 
on 
169 


R.S.C. MAINS TRANSFORMERS 


Interleaved and Impregnated 


Primaries 200-230-250 V 


CLAMPED UPRIGHT MOUNTING 
y ov» 4, 63 


FULLY SH nesees A turyd 


OV Oa 


425 V 200 mA, 63 V4V4A 


4A, ct. 0465 V 3 A, suitable 
Amplifier 


V-. 


50 c’s Screened 


CHARGER TRANSFORMERS 


1698; 
229; 


SMOOTHING CHOKES 


ELIMINATOR TRANSFORMERS 


‘ 


OUTPUT TRANSFORMERS 


ECIAL’ TYPES 
WITH ALL ENQUIRIES 


Wrretess © 


LIMITED 


“7 BARGAIN 


ONLY 
: 9 VALVE 6 WAVEBAND SUPERHET CHASSIS 
ORDER . WITH 6 WATTS PUSH-PULL OUTPUT 


NOW . 
for only 17 Gns including tax 
BRAND NEW - FULLY GUARANTEED 


READ THIS SPECIFICATION Rf 1 
NINE MINIATURE MULLARD VALVES ed 
AF 42 RFA fie 


An ideal chassis to fit into a radiogram , 
or to use as a Communications receiver 
it's a bargain not to be missed—so lose 

VALLANCE & AY N LTD 


no time in ordering 


Terms: Cash with order or C.0.0 144 BRIGGATE, LEEDS |. Te/.: 29428 9 


HEE 


1 KW TELEGRAPH TRANSMITTERS THE WORLD’ 5 GREATEST BOOKSHOP 


| RCA TRANSMITTERS. Type ET-4336 26 with epenet . 7 


' * FOR BooKs+s 
Stock of over 3 million volumes 


New, secondhand and rare Books on 


|} RCA TRANSMITTERS 


EX-RAF. 114) TRANSCEIVERS 

NAVY MODEL COLLINS TRANSCEIVERS 
aah every subject. Large Technical Dept. 

No |) TRANSMITTERS 

Subscriptions taken for magazines 

AR.) "'s, S27's, NC45. HRO a 


AUTOMATIC mien SPEED tell acne feertpchd 
BOEHME 


119-125 CHARING CROSS ROAD LONDON W.C.2 


NAVY MODEL TBY-# TRANSMITTING-RECEIVING daca Se Oe 
EQUIPMENT telegraphy and ' | | Wintit | INV THALEATAEANANNE 


A 


vec vauest i onmstan ‘pan veg DEALERS c SERVICE ENGINEERS 


HOME AND OVERSEAS TRADE 
arge sto bn £ aren satiny for Radio and 
Gramophone Motors and Record Changers — Coils 


’ Potentiometers — Resistors — Loudspeakers — Condensers 

) Mains Sransermers—-Ghewas, etc 
Radiogram and Rece ve abinets stock ‘ Viewmaster Components 
e Je e T ether with monthly bulletin, which 


bargain 


London, W.6. Tei. RIV 3279 London, W.12. 
Tel. SHE 4944 


r Receiver Divisior Trade only apeied. 
The pra cuttin Grove, 170 Goldhawk Road ‘ - 


Vy. E.S. WHOLESALE SERVICES LTD., 


1! GUNNERSBURY LANE, W. ACTON, W.3 
Telephone : ACOrn 5027 
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MAINS Oe em A ELECTROLYTIC 


TRANSFORMERS CONDENSERS 
These transformers are al! rs : ' 
farmous radio manufacturers 5 
surplus and are fully inter mid : 


leaved impregnated and guar 


anteed RADIO & TELIVISION COMPONENTS 


Primary 


oa 


ee 


ea 1é 
350-0-350, 
4 ¥ 4 a 
300-0-300 POLISHED WALNUT CABI- 
Ja v ame NET : 8 =x 13 = Bhim. appr 
280-0-280 w on t in 


ee wave ba 
2 an 


eo 


pan, cade 
. ; t 5 perhet chassis with 
Drep-thro S r 2 ¥ _es 


280-0- wer 
zr’ 
a 166 
Semi. oe sded, 
A b ° 26 
a.“ 7 126 LINE AND FRAME SCAN 
Auto-wound, 1 T. 280 volts a COW (removed from 
¢ A 4 : j re — mpedance line 
6 v are pedance frame, 10-. P. and P 
So ged . Frame Oscillator Blocking 
4 Transformer, 46 
3$0-0-350 . P Frame or Transformer, 
4v.3e uctance 10 henry, ratio 10 4 
Auto-transformer va : 96 
Tube Mounting Bracket, «+ 2 
9) x 4) with Stin dia. cut 
18 guage cadr pete te 
P he 4 i2in. tube clamps, 2- 
c. 06 Smoothing Choke, 2 henr 
Mains Transformer by fa RADIO CABINETS A poliened walnut size 4 et ng . ania 36 . 


een ee) ee 
seoeu 


<< 


with scale. These are slightly soiled ard require oo as above, but com: 
with 2-} watt resistors 
'-) watt OO! miniature 
CONSTRUCTOR’'S POLISHED §.000 ohms J-watt vitreous 
CABINET ze 6i 5 Smoothing Choke, 250 
4 4 henry, $- 
P.M. Focus Unit for 


Heater Transformer. f 


5 


P.M. SPEAKERS 


9- Per pair, post 
MAINS oR BATTERY noone youn el PORTABLE CON. m tron-Cored r 
wave a y ‘ size 34 « tin. dia. 76 
’ ’ f 1.F.s, size 24 x 
removed from Ame 
) biie . ry juipment, $ - per pa 
465 KC. MIDGET | F s 20, size : : lron-Cored 465 Ke. Whistle 
very fomeus manutn or. Pro-aligned , ; Filter, 26. 
pair, 126 om © : Besta Drie Standard 465 Ke. 1.F.s. Q /20, 
ws _ t . - ron-cored, 34 x If x Ijin. per 
XX ped CONSTRUCTOR’ $s —— compr perhet chassis wit pair, 9/6. 
st acking and electre s mg scal Television Masks. White 
toe . ; > ne ; n pr r 5 plat . Rubber, Yin. with glass. 10 6, 
6sin Energised Television pulley he nd f tern onal ’ . . ream rubber, !2in. with arme« 
Speaker by PLESSEY Field and p. | aia * plate glass, §5)-, 
re ance ¢ ms with in 6 IRON-CORED COILS on Aladdin formers 13 J metr ! 0 res rubber mask, soiled, 
to -2.0 net Tuned with a .0005 gang, |.F. freq ome i. PB. and P 
200 ‘ , Valve Holders. Paxolin inter 
are METAL RECTIFIERS. 250 v. 60 mA atest national octal, 4d. each. Moulded 
heape har " ke 250 v. 100 mA. Midget Selenium, 76. P. and P. 6d nternational octal, Fd. each 
96 ea 2 for 18- OUTPUT TRANSFORMERS. Standard type 5 ms ime she EFSO ceramic, Id. each. Moulded 
Waterhouse Sin. Extension speech coil, 49 ; Push-pull 6 v. 6 matching | t hm speech cc B7G, slightly soiled, 6d. eact 
Speaker plete = with ¢ 42-1 speech coil 2-ohm with extra feed-back tur 7d 
t 2 a really ple 2-ohm speech coil, 33 Two-piece Octal Screening 
4 4 A 92 . P. and P. 34 
: —_ po Midget .90037 th Television Chassis Can, 9d a 
F ——— st-< oa and ve Nong n., 18 guage stee or . ’ Volume Controle by femous 
Post and pkg. 6d nr h S-coil car manufacturer. Long spindle and 
: a ron red former switch, ¢ 4. | and 2 meg. 4- 
ee Se Oe Sle ord i. each ; 20,25 and $0 K, 3/6 eact 
peeing, ag "100 ohms Ganged contro! 3K and SK. 36 
950 ohms ' Post anc packing 3d 
: 0.2 ame : Trimmers. 5-40 pf 
Bos : A ere: 250, 10-450 pf 
, ped ‘ 0 
valve , vittO0 cappes 600. 640 e~ ‘pole Three-bank, 50 pf 
. . e-chanes ook . _ PB. and P. on each 3d . ; bank, 50 pf. 1/6. 
Qi. P. and F Ceramic P.F.S. 3 each of the fo Line Cord ‘ AMPLIFIER CHASSIS, 
Volume Controls swing : 330, 220, 180 and 62,26 ohms per ya er rd 18 gauge aluminium, $ valve 
: £ spind Twin-Gang 0005 Tuning Conden- Television Coils si holders, transformer and 2 elec- 
S-. 


4 


236. fF 
Constructor’s Parcel, 


With trimmers, 76. Post size 2§ x i with rr 4 trolytic cut-outs, size Il, = 7hin 
ng 6d core, | - eact sloping front. 4- each 


Terms of business: Cash with order. Dispatch of goods within 3 days from receipt of order. Where post and packing 
charge is not stated please add | - up to 10 -, | 6 up to £1, and 2 - up to £2. All enquiries and Lists, S.A.E. 


23 HIGH STREET (Opposite Granada Cinema), ACTON, W.3 


Hours of Business ; Soturdeys 9—6 p.m. Wednesdays 9—! p.m. Other days 9—4.30 p.m Telephone: ACOrn $90! ’ 
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signal generators 


6sH7. 66 
a6 
APl4 UNITS ned with 
‘ ays 
MAINS TRANSFORMERS 
4 A 4 
° 216 100 14 
i ‘ , i i! 
NEW MINIATURE tg 
1064 , mol 76 , e 
pt tong Ss 
a6 


NEW SELENIUM nec TIFIERS 

4a “% sé 

mic ROADNETORS. 146 

tony 120 mA BRASS SHROUDED CHOKES, 76 
TYPE IN}4—GERMANIUM CRYSTAL DIODES, 56 
POLAR—TWO GANG VARIABLE CONDENSERS 


POLISHED BAKELITE PANELS 
TYPE RIGIA RECEIVERS 


VCA97 CRTs jews 
Ali the above Post Paid from Dept. W.W.., 


The RADIO « ELECTRICAL MART 


2538 PORTOBELLO ROAD, LONDON, W.I! 


Closed for Summer Holiday, July lth-26ch 


RADIO EXCHANGE CO. 


cont ap operay m HEADPHONES. £ 

e ew, boxed, 176 
LOW RESISTANCE ‘PHONES, $1! 
RECEIVER P40 


a 
EB34 (der 


VIBRATOR UNIT 121 6¥ 


N i76é ! 
BRAND | NEW ACCUMULATORS 
2 

POWER UNIT 

anstor ors. 
166 
NEW 1355 CONVERSION data for 
MIDGET AMPLIFIERS wi 

ea * R PR 
H.T. BATTERIES. 6 5/6 each 
HEMISPHERICAL CARBON MICROPHONES, 
witch ew ae Post 5d 
MALLORY 4 PIN VIBRATORS 6 + 2 non-sync. S- 


14 ST. MARY'S STREET, BEDFORD 


YOUR METER DAMAGED? 


“Radiospares* 
Quality Parts 
The 
Service Engineer's 


‘¢— bs, GLASER 


AVOID BOTTLENECKS ! 


* 
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ENGINEERS! 


ENGINEERING OPPO -_: NITIES 


Aa nS AMICE 


144 PAGES “NO PASS sO Fite 


2eé . Mernan gineering 
o Auto Aero 


Radio ete. Building 
ee. | are ea : 


ENGINEERING 
OPPORTUNITIES 


First Choice 


We hold large and comprehensive stocks of components and 


units. Contact ust . we may solve your production problem 


CONDENSERS 
CRYSTALS A 
HEADPHONES 
METERS 

RESISTORS 

VOLUME CONTROLS 


PLUGS & SOCKETS 


esale and Export On'y 


ANDERS RADIO LTD. 


i6?, HAMPSTEAD ROAD LONDON, NW! 


gus 639 E 923 


RATTS RADI 


P o——_ 
1070 Harrow Road, London, N.W.10 


Nr. SCRUBBS LANE Te LADbroke 1734 
AMPLIFIERS 
ta MODEL ACIOE 
te WN . 
£10 7 6. MODEL ACISE 


£155 MODE! 
“a i 


ore @ 


ACIOE £1076 


Wi 


THEAC a iss Commnneneanoe RECEIVER 
mmand Rece:wer mow avaiable , 
age, and speaker, ready « 


~ a rece:ver 


' TRA E piet 
arriage R BRAND NEW RECEIVER ONLY 
cri iveé age POWER PACK, ouTPuT STAGE 
AND reAKan eady ¢ ‘ to any NLY «$8 10 
T VING STATK 
AN 
1.F STRIP TYPE 194 


VRE 
BRAN 


ROF | RECEIVER 
4 age é 


é S$Pé!, 2 af PGI 
ea v6 } NLY 49 6 | 
10-VALVE |; METRE SUPERHET ZcCs93! 
TV. re p is 6 of VRES, 2 of VRI2 
2 mc 5. 6-stage 1.F. Strip ¢ 
ample bandwidth of 4 mc’s. Easily moc 
NLY 596 
INDICATOR Unit TYPE é. « 
4 valves € E 34. and | of EA 50. The unit recommended 
r Wireless World General Purpose 
pplied (or available separately | -) 
é 
MODULATOR Tyre 67 antains fully smoothed normal A 
t sformer being 345 v -0-345 v. at 200 ma 
Also contains 6 valves SP 6 
Complete in metal case, size 
arriage etc. 5/-) 
CHASSIS oF POWER UNIT $29. Contains large transformer 
Jers 3 Bleck condensers 3.02 mfd 
condensers, !4 resistors 


100 MICROAMPS ME ER. 

t ated scale of 15 divisions mar ked , 

ew en to requiremen These movements are , 
branable co-d 4 ns BRAND NEW IN MAKERS CAR. 


a 


at 
s0 MICROAMPS METER Fiush mountin Another 
vere w s short supply and is also BRAND NEW IN 
MAKER ARTON NLY 45 
VCR 97 CR TUBES All guarar cr tested ful! screen for Tele 
NLY 4 serviage paid) 
MAGNIFYING LENS FOR VCR 97 TUBE. First grade 
fille N ostage 2 
sred to our specification, and fully 


63 ¥.6a,5v. 34a, 02-463 v 


,5v. 3a. ONLY SO 
, ‘Sv. 3a. ONLY 426 
ne oad 32 6. 


0-350 v. 80 mA. Sa6d% 0,068 % 


gh 260-0-260 v. 70 mA., 6.3 v.34, 5 


$00 v. 5S mA., 2 v.-0-2v. I. a,2¥.-02¥ 


mA..2-¥ ta. ONLY 726 
A 4Y NLY 826 
E EA 6 PER TRAN FORMER POSTAGE 
TRANSFORMER, | 
f3iv4y¥ ¥.6¥ 
Ov.atla from rma ne ONLY 17 6 (postage ! -) 
TRANSFORMERS. Ex-W and Admiralty, built to more than 
50 per ce safety factor, with normal A.C. Mains Primaries. A 
Brand Ne 4 Unused 
0 200 n g Ja, 63v, 5a, ¢ 20 v. 750 mA 
' h ONLY 42 6 (postage etc. 2 6) 
Weight 7 Ibs. ONLY 22 6 (postage 


5-0-Sv. 5a By using combination of 
tages at high current. Weight | libs 


ONLY 19 6 (postage | 6) 
00 v. 10 mA.,2v. 15a ONLY 


Cash with order please, and print name and address 
clearly. Amounts givenfor carriage reer o icland only 


U.E.1. CORPORATION 


Radio Corner, 138 Gray's Inn Road, London, W.C.!. 
Phone - TERMINUS 7937 
aturdays. We are 2 mins. from High Holborr 


and 5 mins. by bus from King’s Cross.) 


uv 
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senverecs o40 ne . As brand new § (C18 10 - 


EDDYSTONE $8) 


Tw , Se . 
20-watt TRANSMIT rer 


1158 RECEIVERS 
tie 196 . ‘ , 
SPECIAL OFFER OF G Ec “VHF RECEIVERS 
me . et stages ZA? 
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& we ° 
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Powe 


. z’ 
fiite 
Mains filte ' : 
Cocrenet UNIT 499 Size 
nd uselu post paid 


CONTROL UNIT ‘410 


ed sins 


F 
AMPLIFIERS ‘Ani Bra 
, 


CATHODE RAY TUBES 
Complete with base 9 
VALVES h $O-. 8012 Rada 
2-. VT 76 =A st paid 
SECTIONAL AERIAL MASTS 
with Guy hooks Approx. 30ft 
ghtly s . ed t abs 
yore BOXES Tye 
' ) Weight, 2 
AMERICAN ‘CONDENSERS rand 9 mall metal case 
600 v b 0 post paid) 
SHORT WAVE TUNING CONDENSERS 2001, s ahtly soiled, 2 - 
METAL RECTIFIERS. 6 + a 66. 209 pf. MICA CON. 
DENSERS, 5 - dore 
VOLUME CONTROLS. 25k wire wound 2-, usually 5 
a pclae Brand new. Mount on stand Hand operated 
a &S each carriage pad 
VOLTAGE REGULATORS : adjustable solenoid and ballast 
resistor Br y ] - post pad 
9060 FREQUENCY METER. 50-225 mes cillator. Vernier 
drive pre c nr r { nd« resonance Valve 
‘a Pt © eh. poner vegui 1.5 tT. & v. wT With 
ew in $O-, carr. § 
TUNGAR RECTIFIER VALVES, G.E ‘ 6 amps. Brand 
new 
DYNAMOTORS PES4A 29 v put stput 300 v. at 260 mA 
150 v. ac! 45 LY ‘ Each $5'- arriage paid (for SCRS22) 
G.E.C pus BUTTON SWITCHES. Very heavy duty. Brand new 
and boxed 
COMMAND "RECEIVER CONVERSION COILS for medium wave 
Available for 453, 454 and 455 116 each, ¢ st geld. With diagram 
Prco RADIOMETER, A D 030 mA..06 +20 4. Most useful 
et testmeter paid trictly limited supply 
WAVECHANGE Swireries Ava owing combina- 
J pe ple Jeway. 4- each 
MIGHTY ATOM Switch FUSE 250 v !Oamps. 76. Brand new 
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TELE - RADIO 
(1943) 
177, EDGWARE an. Ls8be, LONDON, W.2. 


Phone PAD. 5606 PAD. 6 
hop Hours Monday—S rday ¥ am 
6 o.m Thursday. 9am-.! p.m 
ELLISON MAINS TRANSFORMERS 
All upright mounting 
Type 162. Pri. 200 v. 220 v. 240 v 
Sec. 250-0-250 v. 60 mA. Sv. 2 
63v. 3a a1 33 
Type M121. Pr: 200+ 220 240+ 
Sec. 350-0-350 v QO mA. Sv. 24 
63 3a 
Type 137. Pri. 220 v. 230 v. 240 » 
Sec. 250-0-250 v. 120 mA. Sv. 3a 
63 7a 
Type 190. Pri 200+ 220v 240% 
Sec. 380-0-350 v¥ 120 mA. Sv.Sa 


200 v 230.2 
120 mA 0-4 
T.63~ Sa € 
210 v. 230 v. 250 
SO mA. Sv 3 


50 
5 


Type SPT! Pr 
Sec. 425-0-425 v 
6&3 4a 
Type TV21. Pr 
Sec 25 kv 
4v2a 
Type T1234. Pr 
Sec. 350-0.350 v 
2a. 0-45 Ja 


210 v 230 v. 250 
5 mA. 2-024. 4 


° 
oO 


Pri. 200 v. 220 v 210 v 


4a 

Type SP70. Pr: 2'0v 200¥ 
Sec I2v tapped 6 3v Ja 
ELLISON LF CHOKES 
30H. 20 mA 500 ohms 
10H. 150 mA. 85 ohms 

250 mA. 50 ohms 

60 mA, 400 ohms 
10H. BO mA. 200 ohms 
PARTRIDGE CHOKES 
25H. 60 mA. 700 ohms 
10H. BO mA. 300 ohms 
22H. 120 mA. 400 ohms 
5H. 250 mA 
34. 200 mA 


250 ¥ 


=s- weuwsese S&S w 


oF 17 ohm, 
@ 10 
Tag Board, Mohm,! 7ohm. Jéohmes 16 6 
Potted, 9Wohm. | 7 ohm. 36ohm a § 3 
The new P1292 nex ohm CT. to 
3.75 ohm or 15 oh ais 0 
R.D. BABY DE Luxe 5S WATT HIGH 
FIDELITY AMPLIFIER 
Valve line up. 6BR7 Preamplifier, 6BR7 RK 
coupled to two 6V6 output tetrodes C16 each 
Brochure sent on request 
18 SW.G. ALUMINIUM CHASS'S 
lin bin ew lin 86 
17m, a 100m. Qin 


= 2in., Steel, 106 I7in. x 


fe n 
Spare "A. n. bit and element 
5.8. SLB 3 wave band spin wheel 


e 
5.8. SLS 3 wave band 18 and 50-1 
drive 
4.8. FULL VISION 3 wave band 


drive 

4.B. CALIBAND DRIVE tank 
ratio 6-1, band spread ratio 46-1 
41.8. SQUARE PLANE DRIVE 
2 wave band 

WEARITE M800 | F's 
VIEWMASTER COMPONENTS 
Line Transformer 

Frame Transformer 

Scanning Unit 

Colvern wire wound Ports 

Width Control 

Video Compensation Choke 

Mains Choke 

Mains Transformer 

Mains Transformer Auto 

WB. Speaker 

Video Chassis 

Time Base and Power Chassis 
Video Chassis Support 

Sound and Vision Coils for London, 
Holme Moss and Kirk-o-Shotts 
et of Condensers for London 
Orcher Channels 

Resistors for London 

Other Channels 

Mans Connector Unt 


eeeannwnvvenwe 


eww oe ceeeecoce<conree 


Postage and Packing extra 


FIDELIA 4, , 


GRAMOPHONE AND SOUND EQUIPMENT 
SURPLUS AND SECONDHAND 


This Mornth’s Offers 
FREQUENCY METERS . i 


A’ a 


a a x and 


INSTRUMENT RACKS 


a) 
~ $0 ex 
SLOW MOTION DRIVE y f 
. oa 


MAGNETIC RELAY WNo 


10 
Ge< ‘ 


<4 


ROTARY CONVERTERS 
A sity pa 4 230 


TRANSFORMERS o 


qi? io 
4 KVA 


aus 
THERMOSTATS 
ts 66 
Send us your Enquiries 


ELECTRADIX RADIOS 


ephon ——— 
, i eeeneemermeeae 


WIRELE WorLp 


NEW GRAMOPHONE AND SOUND 
EQUIPMENT 


NEW COMPONENTS 


THE 


nits, eas 


49 19 II 
1213 


A 78r.9.m. anit with ma 


GRAMOPH 


etic pick-up, £5 10 
ONE AMPLIFIER 
y to an exceptions 


8 


a w 


Or you ean 


t £19 
at 22 Gus 


for use 

py now Amplifiers : The 

and hy of Good Ampiificatior By @ 

sand B. H Garne 16 - post free 
SEND STAMP FOR NEW LIST 


QUALITY MART 


8 Dartmouth Park Avenue 
London, N.W.5 
Mail Orders Only Gulliver {131 


SURPLUS 
BARGAINS 


MANUFACTURERS’ & BANKRUPT STOCKS 
LIMITED SUPPLIES ONLY 


for f 


mmediate delivery 


ve 


NOW AVAILABLE! 
LARGE STOCKS of RESISTORS 


ALL VALUES: 4, i, |, |, 2, and 3 WATT 


| Low and High Resistance Headphones} 


EX. W.D. AERIALS—BRAND NEW —CAN 
ALSO BE USED AS FISHING RODS 

12 ft. Light Steel Aerials in 3—4 ft. sections, 
_ screw-in or plug-in type 


| Electrolytic Condensers—All Types ] 


MI 


i 


Four # 
WHOLESALE AND EXPORT ONLY 


on ” « 


RADIO MERCHANDISE 
COMPANY LIMITED 

65, Farringdon Road, London, E.C.1 

Te HOt » 6377: ¢ MA 


pt 


phone 


1952 Wiretess Worip 


The Foremost Name in by 
Microphones 


MODEL C51. 


MICROPHONE 


4 


COMPONENTS SURPLUS AND 
JHAND 


AN EXCELLENT GENERAL 
PURPOSE INSTRUMENT 


TRAPHONE MODEL CSI is a weil- 
Signed, finely constructed moving-coil 
It embodies 

ve to Lustra 
Ss great adapt- 
as a direct replace 
types Attractively 

ey wrinkle, with plated gril 
Available in high or low 


ectiet request 


1000 * 


30m, 


PRICES 


Recommended for 
@ RECORDING 

@ TELECOMMUNICATION 
@ PUBLIC ADDRESS 


PORTABLE, MOBILE AND PER- 
MANENT INSTALLATIONS 


@ DIRECT REPLACEMENTS FOR 
OTHER TYPES OF MICRO.- 
PHONES 


LUSTRAPHONE 


LONDON, NWI 


MAKERS OF MICROPHONES FOR ALL REQUIREMENTS 


NEW COMPO 


<é 


SECONE 


4 


x 


NENTS 


i« 


| RCPAU PRE-AMPLIFIER 


| PROMPT & EFFICIENT SERVICE 


CASH or EASY TERMS 


The following goods are 
available from = stock. 


NEW 
EASY TERMS 


A! | operons 
See Maker's Advert. poge 77.) 
| TL. 12 ‘POINT ONE’ AMPLIFIER 
Cosh £28.7.0 


| ( £9.9.0 

Deposit £10.0.0 
t rde and 16 monthly 
stalments of 4 Passenger 
| 


the two units 


rriage 10 


extra payable with 
{ , 


cer 


“GOODMANS—— 


(See Ma s Advert. page 29.) 
Cash 48 .12.6 
rder and 9 monthly 
stalments of 15 -. 
Cash £10.5.6 
rder and !2 monthly 


nstalments of 15 


14 FREE SHAVES 


WITH THE NEW 


SUPER REMINGTON 
CONTOUR 6 
ELECTRIC SHAVER 


will convince you 
et ‘ remarkab e 
shaver really 
ve a better, 
pleasant 
r quicker 
ave than any 
other method. , 


OUR 
14 DAYS’ 
FREE TRIAL 


s available on receipt of 20 - deposit 
(returnable if not entirely 
satisfactory), with eight monthly 

talments of 20-. Cash €8.19.5. 
200 250v 


AC DC Other voltages 
available. Each shaver BRAND 
NEW and despatched in superb silk 


nec presentation case 


The L.R. SUPPLY CO.LTD. 


NDON RADIO SUPPLY CO 


BALCOMBE - - SUSSEX 


ombe 254 


P““THE MODERN BOOK CO"™ 


The Radic Amateur's Handbook. By the 


ARP Pree Ms. ? age 


TY Fault Finding 


Amplifiers by A Briggs 2 
‘ e iS. 6¢ ’ age 6d 
Materials Technology for Electron Tubes 
by Whe , e 80s. Post free 
Time Bases. Gy Puckle. Price 32s 

Postage 
Automatic and Manual Control By 
" , ry P : Is 
Magnetic Recording By ™ 
ame f 4s. 6d. P 
Television Engineering 
’ Tis. 6d ¥ 1 
Magnetic Recording 
© 2$s. Posts , 
Cathode-Ray Orscillographs 
Reyne Proce 1Se. age ¢ 
The Principles of Television Reception 
Aw f Ms. F as id 
Radio Service 8 Ma Price 3%s 
Radio Valve Data 
Vv f hs. 60 
Radio Laboratory Handbook 
as ‘ e 1Ss xe 64 
World Radio Valwe Handbook By 
ans ” lis. 6d. Postage 64 
‘a 


19-23 PRAED STREET 


LONDON, W.2 
PADdington 4185 


| 


Cabinets 
YOUR specificat 


ated catalogue 


Components 


Ww i ext 


ind v p 


Gram. Motors 


Pick 


tenplifiers 


Speakers 
A res and typ 


he { 


Television 
A 


LEWIS RADIO CO. 


All correspondence to Dept. 752) 
322, High Road, Wood Green 
Lendon, N.22 
Callers to 
120, Green Lanes Palmers Green 
Lendon, NI} (Near Bowes Road) 


Wiretess Worip 


COMPONENTS SURPLUS ANDO 
SECONDHAND 


uM 
EMS 


Jury, 1952 


EX GOVT. BARGAINS | 
ar Soe Lint Se . nt . Dong 


a Air Ma 


rican Dynameotors 


ican Dynamoters 


© 21 6, prontas 
Plogs and Sockets, 4-+ 


Series Booster 6U 2712 
20 
Contre tere Bice ic He 
way Jin “ . « at " 
Marsl: p Hunters, 5 E 
A. TFT. SALLIS 
93, North Road, Brighton, Sussex 


Phone Brighton 25806 


THE 
BRITISH NATIONAL 
RADIO SCHOOL 


ESTD. 1940 


NOW IN OUR THIRTEENTH 
YEAR AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after com 
pleting our appropriate study course 


Because our students ore const 

becoming more numerous we have 
manoged to stabilize fees and there 
has been no increase since 1945 but we 


cannot guarantee there wil! not be any 


ENROL NOW and SAVE MONEY 


A.M.Brit.1.R.E. and 
CITY and GUILDS Radio and 
Telecommunications Exams, etc., etc. 


e oe th advert 


STUDIES DIRECTOR 
BRITISH NATIONAL RADIO SCHOOL 
66, ADDISCOMBE ROAD, CROYDON 
Phone : Addiscombe 334/ 


WIDE ANGLE 
SCANNING 


ALLEN supply the WHOLE 


ge ‘ nponents necessary -— 


the Line Scan Transformer 


f fully scanning any C.R.T 
up to 1éin. (Double D) 
at 16 Kv. 


the Deflector Coils for use with 
16 in. C.R.T's 


ie | 


Focus Coil, Frame Transformer, 
Linearity and Width Controls are 
all available for 16 in. C.R.T’s. 


Circuit diagram give free with every complete 
set of r m request, pieose 
pplied seperately, 


Radio 


ALLEN 


COMPONENTS LTD 
CROWN WORKS, 
197, LOWER RICHMOND ROAD, 
RICHMOND, SURREY « 
Phone: Prospect 90/3 


Wrretess Wori_p 


componsetTs SURPLUS AND 


SCONOMAND 


a 
Ol Le ed 
n radio 
ck 


ng coil mi 
ke up e\e 
aot ¥ 


Gerrard 17s 


n 
nds tion: 


A WINDOW WORTH 
LOOKING INTO 


Television Coil Formers With iron dust 
cores. Polystrene r x 9:0. with single 
hole fixing, 6 BA, 6d. each per dozen 
Ex.W.D. A.C. Mains Transformers, 230 
cle. Output 4 vole CT. at 3 amps 

s, very useful job, 22 6 each 
vision. EFSO (VR9!) Boxed, brand new 


Diode Holders 3d. each 
6d. each; Ditto, Polystrene 


Television. Wire-Vwound Pots 0k, 20k 
25k, SOk, al! ac 2 - each 

Television Dural Aerial Masts. Telescopic 
from 15in.—7fe. Gur making 
your own Television Aerial, 4 

Micro-Amp Meters. Brand New and Boxed 
0-100. 2hin. Scale, 396 each 

Ss jal Offer. Condensers 16 = 16% 16 Mid 
450 working, brand new, 3 6 wach 

Micro Switches. Several types ava 

Lar ge stocks, please ‘et us have your enqu 

1000 P.F. Mid - Moulded Mica Condon 
sers, wire ends, 6d. each. 

Bendix Command. |2 |4volt input plug 
in type Rotary Transformers, output 250 volts 
60 M a. Very limited number only, 29 6 each 
Moving Coil Headphone Microphone 
Sets. Ex-W.D., 76 per set. Limited number 
only available 

Rotary Converters. 24 volt 0. aput 
230 volts A.C. 30 cycle output at 100 warts 


Transformers. input 230 volts 
14 volts BO amps, 826 each 
Midget Wire-Wound Volume Controls 
20 ohm centre tapped. fin. diameter, jin 
spindle, large number available 2/- each 
Chokes. Ex-W.D. 5 Henry 200 Ma., resist 
ance 100 ohms, § 6 each 
ed Drives 1132 receiwers, very 
fine precision job limited number on 
7 6 each 
Transformers. 2 volts input, output 
4 volts 20 amps 
Transformers ! input 
14 voles C.T., 7 amps. twice, 72.6 each 
R.1355's Bran d new, sealed boxes, complece 
carriage 


Output 


. volts AC 
, OutpE 2 volts 10 amps., €12 10 - each 
Microamp Meters, 0-50, iin round 
mited number, only 42/6 each 
Special Offer. 32 mid. 450 volt Condensers 
tubular, metal cased, special price I - each 
to callers only_or by post 6 for 76, post paid 
Steneico Wire and Cable Jointers. 200 250 
volt A.C. ideal for Wiremen and Servicemen 
offered at a fraction of their cost Limited 
umber only, 22 6 each 


G. W. SMITH & CO. 


3 LISLE STREET, LONDON, W.C.2 
Telephone: GERrard 8204/9155 


aturday 


OPPORTU 


Get this FREE Book ' 


ENGINEERING 
OPPORTUNITIES 


Lele 
Sound 
Short 
requency and 


s Courses 


We definitely Guarantee 


“NO PASS—NO FEE” 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 
SHAKE RARE SF 
TRATFORD PLACE, LONDON, WI 


THE POLLOCK PICKUP 


- 


y 


Wu 


COMPONENTS SURPLUS AND 
SECONDHAND 


CABINETS 


WANTED 


WANTED, EXCHANGE. ETC 


I 


Poltock, 31, Broekiawn Drive, Manchester 2 | ( ) 


The AMOS & JOHNSTONE 


“SENSTTIVE TRE RECEIVER® 


with Automatic Ga Control 


SMITHS 
EDGWARE none 


H. L. SMITH & CO. LTD. 


187 9, EOGWARE ROAD, LONDON, W2 


ow Biygues 


W 
W 


SOUTHERN RADIO'S WIRELESS BARGAINS 


WALKIE- TALKIE SIA SeeNety van 
RECEIVER Ty 4 


4126 
TRANSARECEIVERS, 6-9 
0 


VALVES SHORT — RE- 

t ack 

ete eta ase 

“ MINISCOPE’ ™8éiB. MINIA- 
E CATHODE RAY epg me gt 


‘ a “ 
ase 415 10 carriage 
LUFBRA HOLE — Adjustable f 
e 7 Plas 
$9 FRRA F 46 
THROAT MICROPHONES. Magnet ype 


46 
vt ASTIC. TRANSPARENT ‘Map CASES, 
ea Ma harts 


STAR IDENTIFIERS. 
WESTECTORS. 


MARCONI nomen, pie tyes UNITS 


pe 


CONTACTOR TIME SwitcHes 


j 6 
VISUAL INDICATOR UNIT Type 3 
‘ cod ™M ¥ novement 
bie to very eff 


Hie, ’ fully descrit 
RESISTANCES ted values 


ed }-2 watts, 126 
CONDENSERS 
2 4. 15 


SOUTHERN RADIO SUPPLY LTD., 
|, LITTLE NEWPORT STREET, LONDON 
W.C.2 6653 


“eC NLL 1 Bo OT a 


CARRIES YOUR VOICE 
coananes. arena ¥Ss. 
sysTen for orr | 
ractToaY sTroaes. ttc 

EASCO 

ELECTRICAL LTD. 


6/8 BRIGHTON TERRACE 
LONDON, 3 WP 
elephese Sticcoe @967-2-3 


. “GERMANIUM 
STAL DIODES 


‘ etting plast 
46a f age lid 
SILICON DIODES, 36 Postage 23d 


COPPER INSTRUMENT wine 


POST RADIO SUPPLIES 


|33 Bourne Gardens, London, E.4 


Wire Worip 


WANTED. EXCHANGE. ETC 


SUPACOILS/:." aves 


c MPL FIE ‘. ¢ / 
. SUPPLIES 
SY ac 


NITELY 
arr 6wWW 8 TOTTENHAM COURT ROAD 
MUS Ass 


At on \ ? 
ANYBODY LONDON, W 


SEW LASE TAPE DECK 


WITHOUT 
£16 10 


KNOWLEDGE 
QUAI vere, be K KIT 
SEW PRINCIPAL QUALTAPE TAPE DECK 


£1616 
COLLAR hg. DECK MOTORS 
RECORDING TAPE LM 


wo 
MICR 


atest 


CONSTRUCTOR’S 
HANDBOOK 


(Price 26 only) 


rates complete details for TANT astra oM £5 
t j : ‘ ae \yME @5126 
t ding a ‘ 7) . oes 
‘ 2 POLISHED CABINET ‘ t 
{ 4 weé arr 


CHEAP, HIGH - EFFICIENCY | at a 
I ‘ Hi d I VALVE WAVE BAND SUPERHET CuAsSIS 
COIL PACK sa , + = be 


VALVE PLUS METAL RECTIFIER 


#615 


together with a one 4 eives A 
toning im Bcs42. B , " n 
. I P er eq ' I . 
ediate . e Manchester £8.15 
ste 53 udio Co ADS. 4) W. QUALITY AMPLIFIER 


antl ne LIL ny st 
ers, Amplifiers, etc. prompt ("Teo mn “Aelessher Geunte, Lew ea 19 @ Babee Se €10 5.6 
YOU can build NOTICES — : NEW“ DEN ALIGNMENT OSCILLATOR D_A ¢ 


METAL RECTIFIERS kM 
Mil ‘4 


DON’T DELAY 
26 now for our : Y ot DENCO TYPE 
LATEST HANDBOOK tion a 5 VARIA’ "LE CONDENSERS 


GRAMOPHONE EQUIPMENT 
744 


SUPACOILS MAIL ORDER OFFICE 


98 Greenway Ave., London, E.17 


REPAIRS AND SERVICE 


TRANSFORMER ae 


FOR ALL PURPOSES 
LY OR IN QUANTITIES 

JR STANDARD RANGE 
OUR SPECIFICATIONS 

, GOOD DELIVERIES 
ASA PRICES 


epa ent for rewinds 
a4 service and a better 


ching. ||| See gt Ghesheras wast Lamon. WI FULL MAIL ORDER FACILITIES 


P. et on cate HOUR Ki...) 
51 POLLARD LANE - BRADFORD ahad’s ; ; 7 € 
— aM CP > 


THE “FLUXITE QUINS” AT WORK 


FLUKITE 


TO CYCLISTS 


t 


SIMPLIFIES ALL SOLDERING 


FLU XITE LTO. (Dept. WW) 
BERMONDSEY STREET, LONDON 56.6.1 


VOIGT DESIGNS LEAD THE WAY 


a 


_ 


£40 


tis ) a4 ‘ * 
VOIGT PATENTS LTD 
Sydenham, $.E.26 YD 6666 


LYONS RADIO Ltd. 


RECKIVERS TYPE RB 


PRICE 16 € 
VALVE EQUIVALENTS MANUA 


TV FAULT FINDING 


3 GOLDHAWK ROAD, (Dept. M.W.) 
SHEPHERDS BUSH, LONDON, W.12 


Shepherds Bush 1779 


SITUATIONS VACANT 


FLUXITE. ~ 


SKY-MASTS 


Easily ra ted masts, com- 
plete im every detail ready 
for erection 


e set 3 guys £9 


100 ft. MASTS 


We are more than willing 
to give advice on all mast 
problems No charge 
ot course 


| SKY-MASTS 


| Beadon Garage, Beadon Rd., London, W.E 


Riy 


fl — 
j \° A _° 
| = = 
HIGH CLASS 
| TAPE RECORDING EQUIPMENT 


HEADS, DESKS, TAPE, ET 


BRADMATIC LTD. 
STATION ROAD, ASTON, BIRMINGHAM, 6 
Poa ‘ 


ODDIE FASTENERS 


THE FASTENER WITH ENDLESS 
APPLICATIONS SIMPLE — POSITIVE 
ELF-LOCKING. MADE INA 
VARIETY OF TYPES AND SIZES. 
PECIAL FASTENERS TO SUIT 
JSTOMERS REQUIREMENTS. 
|}WIDELY USED IN THE RADIO 
| INDUSTRY 


” e equ 


Oddie, Bradbury & Cull Ltd., Southampton 


© 55883 Cables . Fasteners, Southampton 


Jury, 1952 Wiretess Wortp 


ON vous INVITE 


‘ Symphony 

fers by NAS 

ng independent 
d bass frequencies 


SITUATIONS VACANT 
iENTS m THE 


17 = 


e 


Apacs? R 


SPECIAL OFFER. 


T™ BRISTOL AER 


The new ARMSTRONG 
TELEVISION CHASSIS, 
model TV.15S, incor- 
porating a 12° C.R.T., is now 
available for distribution. 


PRICE: 53 GUINEAS 
TAX PAID 


NEW TYPE CHANCERY 


¢ exine ve nter 
« ’ ng to the limiced 
e * pow 4 , po nd ed the atter ‘ ‘ ) ter the Chassis 


MICROGRAM CABINETS, ex famous 


verall measurements |Bin 


able only for the Lor 
Piease send for 


high dark brown 
rying handle 


GARRARD ‘CENTRE- DRIVE A.C GRAM 
MOTORS with speed regulator and 

\ e t €£$. 1S -, post paid 
BASS REFLEX “CABINET KITS, give 


107 6 
7 6 ex 


sta 


NORTHERN RADIO SERVICES 
16, Kings College Rd., London, N.W.3 


Phone « PR se 8314. Tube : Swiss Cottage 


MODEL EXP 1253 14-VALVE ALL- 
WAVE RADIOGRAM CHASSIS 
Wave Bands covering from 109 to $50m and 

n Pre-Amplifier Two if 
ty. Bass and Treble 
, Output. For A 
£34.15.0, plus P.T 


CORNER a : 1X: i e MODEL RF 104 10-VALVE ALL. 
REFLEX | Seween es wil. be WAVE RADIO CHASSIS 


Wave Bands RF. Pre-Amplifier Twe 1. 

CABINET | me yiarnice an? put'Ourpuc. For A.C. Maina” 2480, plus FT 
 — eof eas MODEL EXP 73 8STAGE ALL- 
GOODMANS | t duty WAVE RADIO CHASSIS 


x e ‘ 1 Wave Band riable Selectivity. Fly-Whee 
12 LOUDSPEAKERS et wee ¢ , : Tuning. 8-¥ t r Output with Negative 
ZE 37° HIGH and Feed Back or At os. €17.18.0, plus PT 
29" WIDE 


PRICE IS Gas 


THE ‘CHARNEY CABINET co. k engine ARMSTRONG firevisiom CO. LTD. 


5S0A CHELTENHAM ROAD, LONDON, 8.6.15 ¢ : , VARLTERS ROAL wou a 
P ¢ 2 e . . ciephone N th 32i 
elephone Orpington 3559 3 l ant 


NEw ST < SELENIUM RECTIFIERS 


JULY'S PRICE LIST 


HALF WAVE HEAVY OUTY 
SQUARE COOLING FINS 
sO 4 
+ $6 
o4 
BRIDGE CONNECTED FULL 
164 26 
M46 
445 
$2 


BRIDGE CONNECTED HEAVY DUT 
Tiin. SQUARE COOLING FINS 

496 56 
BRIDGE CONNECTED HEAVY DUTY 
Funnel Cooled 
Pin. SQUARE COOLING FINS 


164 
104 
120 
78 


SOME GEC & WESTINGHOUSE 
RECTS. NOW STOCKED 
VERY SLOW DELIVERY OF MANY 
RECTS. WILL DO OUR BEST! HOS 
PITALS, RESEARCH LABS. & GOVERN 
MENT CONTRACTS GIVEN PRIORITY 


T. W. PEARCE 


66 GREAT PERCY STREET, LONDON, W.C.1 


.. C. NOR THALL 
lly Road, Quinton, Birmingham 


Walton's 
of Wolverhampton 


The ‘Ham’ Shop 
of the Midlands 


Waltons Wireless Stores 


48 Stafford Street, Wolverhampton 


Pin ELECTRONICS 


4S Mcs PvE STRIP. A 


5 ¥ + 
RECEIVER 


CONDENSER LENSES 


LAMP HOUSES with pair of 6ir 


a. sing unt, suitable 


RESISTANCE MATS.—Make 
' ] rr c . 


Meine waleoan @ 


F 


< x 6 e246, ; free 
POWER SUPPLY UNIT No.7! 
g 6 a s by hand 


SLOW MOTION DIAL « 


“ t of pane 
sé ach 
TWIN PLA. LOUDSPEAKERS 
eens 


4p 


SLOW ‘MOTION DRIVE Muirhead 


204 LOWER ‘ADDISCOMBE RD., CROYDON 


THE PERFECT FAULT FINDER 


NEO ELECTRICAL INDUSTRIES LTD 
MANCHESTER 4 


SAMSONS 
SURPLUS STORES 


‘FT AMERICAN SURPLUS TELESCOPIC 
STEEL AERIAL MASTS £ . U 


- 


etal pees. £610 0. 
AS ABOVE, BUT 20FT. LONG, £4150 arr. 7/¢ 
SFT. AERIAL MASTS ‘ e 
ste kit eter 
sa 
Ty “ . 
HEAVY DUTY SLIDING RESISTORS 
t 45 '-, post 
. i7 6 
126 106 
a 6 
MINIATURE LIGHTWEIGHT 4|-VOLT MOTORS 
6 mt iod . 


500-0-500 MICROAMMETERS, 
k acale 25 t 9 


FT. LENGTH COILS CO-AXIAL CABLE 
wit 86 


169 171 Edgware Ro 
London, W.2. Tel PAD. Saat 
125 Tottenham Court Road, W.! 
Tel. EUS. 4982 


NUSOUND PRODUCTS 


136 WARDOUR STREET, 
LONDON, W,1 


Oxford Street End) 
T CRrord BR4 


NUSOUND FIDELITY-TEN 
y A Ail T 


x4 


ne “1 EAFLET 
NUSOUND QUALITY AMPLIFIORS 
8 WATT OUTPUT.—PF 6Vvé de pe 


and t - hfor 


41S 17 6.A available wit 

e 417 10.- 
NUSOUND REFLEX CABINETS.—for 
avy. a" 
a 10 10 y 


«S76 
GRAMOPHONE EQUIPMENT 
a3 


<6 105 
M 


a A ange 
E.H.T. GENERATOR 
HT 9 


COVENTRY RADIO 


Component specialists since 1925 
10,000 


all types. Im 
urrent list prices 
ange t Grade makes of com- 
ts—Note we do NOT stock 
surplu nly new goods 
New list available shortly. 


COVENTRY RADIO 
189, Dunstable Road, Luton. 


Wire! Wort 


SITUATIONS VACANT 


ALPHA OFFERS 


VARIABLE CONDENSERS 2 gang 
? ‘ h : 3 gang 0005 
? ‘ ) 4 with st Cov 


86 « 
INSULATED SLEEVING 
' s. Id. ya 


TELEROD T.V. AERIALS 


or Kirk tt 


MAINS TRANSFORMERS erc 


g 200 220 240 
5 nA. Oo 
‘ 2A, 16-6 
NEONS. Type C¥7!, 1 - each 
ENAMELLED COPPER WIRE. (4 ows 
}. 


19 we. 19; 36 ows 9; 4 owe 


ach 


SPECIAL ate Mg vRi23 
? 429 ‘ ’s 
VR 
V6 2-; CV94- ; 
VTI2 : B68 ; vTol 16; ; 
66 AG6é 
CONDENSER CLIPS Aerovox Type 
2- z tandard ij 4~- doz 
VIEW MASTER. Envelope for Holme Moss 
Kirk O'S? S$. 
RECTIFIERS. (40686 cach. WX6 1 - eact 
MOULDED ‘=~ CONGENSERS Small 
ype wire « 50 pF, 100 pF, 200 pF 
pF. a 56: d 
HEADSET ADAPTORS High 
edance, 10d. eact 
TUBULAR CONDENSERS 00! mid 
0 v.46 doz. 01 : 00 v., 7+ doz 
50 v., 9/- doz 
SPEAKERS ; Bhim. 13/65 Sin 
12.6 ; 6jin. 136 ; Bin. 146 | 1Oim. 226 5 Fin 
$76 
WIRE WOUND CONTROLS 5a) 
tkg2 Oks 20ki), 25kf), 29 each 
pace tacteteony T.V. FILTER Changes any 
to a Black Screen set. Improves 
trast Ww fit any size hape of screen 


12 jownwards, 96 each 

co- AXIAL PLUGS AN SOCKETS 
Pye tys or gin. or 4 able + doz 
BULLDOG CLIPS trument type, 4- 

Battery charger type, 7 - doz 
ge TYPE Phrgert t0 Cossvanes 

. aki! . 20k4 25kt) 
0 t+ each 
INTERVALVE TRANSFORMERS. Troe 

4, 3-\ ra 29 each AW. QPF 
ype, 311 each 
VIBRATORS, ETC. Oak, 6.45 x 
66a Me ry, © 4 pin, U.X., 66 each 
Ma Vibrator Jnic 12 v., output 150 v 
60 mA 6 each 
em TRANSFORMER 12 v. to 
tl 6 each hoke to match above 
TX, 16012 D iSh., 50 mA., S/- each 
TROIERS Philips 3/30 pF. and 3 10 pF 
types, 10d. each. Pre-set, 2 15 pF 

6d. each 
SPECIAL OFFER. Volume Contro! Morg 
anite eg. with S.P.S. short spindle, 3/- each 
PF SILVER MICA CONDENSERS 
50 pF. 200pf Op BO pF.. 1,000 pF 
A 4d. eact Mar , th sites avarlable 


ordering 
Lis 


sde postage 


1 - und under 4 


ALPHA RADIO SUPPLY CO. 


5 6 Vinces Chas., Victoria Square 
LEEDS 1 


Wire-wound and Composit 
types. Single, Ganged, Tandem 
Inits Characteristics © linear 

og., Non - inductive 


4 Jetails on request 


RELIANCE 


RELIANCE MNFG.,CO. (SOUTHWARK), LTD. 
SUTHERLAND ROAD, HIGHAM HILL 
WALTHAMSTOW, £17 


Tetephone Larkewood 145 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 


3,000 STANDARD STOCK SIZES 


H. ROLLET & Co., Ltd. 


Chesham Place, 5.W! 


QUARTZ 
CRYSTAL 
UNITS 


AIRCRAFT, MARINE AND 
COMMERCIAL USE are available in 
the complete range from 35 kdlo- 
cycles to 15 megacycies 

Alternativ 

AM 


irgent requireme 
WE WELCOME YOUR ENQUIRIES 
THE QUARTZ CRYSTAL Co., Ltd. 


6}.71 Kingston Road 
NEW MALDEN, SURREY 
r MA 4 


Wir ¥v 


SITUATIONS VACANT 
r 


qual Ification rviews 
apd expenses granted 


Jury, 1952 


This UNIQUE BENDER 


e 


Forms 


A.A. TOOLS 


e 


MAGNETIC TAPE RECORDERS 
and COMPONENTS 


WILL DAY, LIMITED 
19 Lisle Street, London, W.C.2 
GERrard 7105 and 4476 
SEND 194. STAMP FOR LIST SENT BY RETURN 


RADIO G200 OFFERS 
cp. Ediswa F NT TE Equipr 
ef. 9 ? ete with Lamp & Starte 


Price &5 


ent 


r Init 2BA, 23 v 50 
amp. C Price 75 - 
Overseas Enquiries Invited 


ARTHUR HOILE sarvsrone'*xess 


0 


THE MAVES RG/120 
RADIOGRAM CHASSIS 


RG 135 " " 
, £19.10.0 
UNIVERSAL s 
AVAILABLE SOON New ¥-va 
-_ " ' . 


THE FZAAVES company 
1 Alcester Road, Birmingham, 13 


Wiretess Worip 113 


SITUATIONS VACANT 
. se RAD " 


"a - wae dv - Le The following are a few items taken from our 
DI | | D , A >, i =f ‘ opue. A copy is sent free on request 


288. CELL TESTERS, Admiraity pact. 1640 


‘ mn B08 he free ait S. Ux 4 pon ys ae. "\¢ meter, var. rheostat 
37 Hillside, Stonebridge, N.W.10 | fs 5." 3 atoct and || Se cad up to 2 by 110the 
’ , Laxa ¢ the Minwtry | a OS li 20- 40-40-80 A high grade job 
. 2 eid Ye t perfect nditron, in wood cases, 45; , post 
ae Components : anawrTt { - ' with damaged wood cases 
né tevevision ment @ redk jl %-, pox 18. MB. AUTO TRANS- 
>rmers 336 se su p respon FORMERS, single phase, 50 c’s., 100 warts 
4 t 1 * and mous sof tappings 0-10-126-200-230-250 v., other 
areagee os _ wn ; MAB Of ‘ : ova- voltages available are 110-190-220-240 ¥v 
— wae oe nt qua Aut 5 a ~“— All terminations marked, a superior job 
je very s ort y modern radio egg WE .s brand new, 21) , post 1/39. 24. AMMETERS., 
7 = P ents are ava : ’ im! : - ~~ ¥ - hot wire, 0-9 amops.. 2iie. » 
t e sold a wt mounting. Brand new, boxed, 10/ 
Gang , ) ; ‘ t post 6d 414. METERS, m/c., 30-0-30 
Gang T Condensers, 450 p . ne ; brand new, boxed, 12/6 each, 
3 ane uning Condensers, ; a CONDENSERS (442), 8 mid 
~ fF ' pee : be s 4 , 
16 mfd. Electrolytic Condensers, 350 v rad rau t ‘ tic cubuler car Bnd geht Engl 
8 mfd. Electrolytic Condensers, 350 v and ms are inv t t on 
amid Sloctretytic Condensers, 500 v na 5 ‘ f age who hb he prom aa 20 Ma -¥ Midget Electrolytic. e + 
16 mfd. Electrolytic Condensers, 500 v . ~ : ue ‘ sacs we wan < a tae | 3¢. (4460) 
16 plus 16 a Condensers, nsidered tar te _ petman $ pension: : ge ae 
500 v., can typ ¢ PF 8 . aaa bntione . RESISTORS, 
32 plus 32 Electrolytic Condensers, | of —. ity 7 + 5 per cent. Cement coated, wire 
. | EVE! LNT engineer Int onal wound, wire ends, current manufacture, 
Elec rolytic Co xdensers, A I ; ts iz 3 4 x h, post 3¢.; 10/6 per doz., post 6d 
a | sige r aviatio ry cm xy t 445. RESISTORS, wire wound : (a) 25 ohms 
Electrolytic Condensers, atford ¥ note a 3 watts, wire ends, 9d. each, post 3d. ; 6/- 
telegraph engineers , ond ng . per doz., post 6¢d.; (b) 25 ohms, § wens 
oe @ Electrolytic ee mee p> quarters §=provia ns wire ends, 9d. each, post 3d., B/- per dor. 
50 mfd Electrolytic Condensers, !2 v - - ush Le labour . 7 So OMNIS VOTE. all 
50 mfd. Electrolytic Condensers, 25 v sonnel Officer. & a! . es et coe ue nent, 4-5 fin 
50 mfd. Electrolytic Condensers, 50 v {c 20,000 ot s, (d $0,000 ohe y o— 
15 mfd. Electrolytic Condensers, 25 v RENIOR elec aro mic engineers quired for | pF ‘ ohms, (d) 50,000 ohms, (¢) 0.! meg 
16 plus 16 Electrolytic Condensers, Soult — —~+, — 0.2 meg.. ali 2/6 each, post 3d. 410. VOL. 
— sho d have : ind t ucal Kn . } orci tg pan ey Morganite Fitted 250 v 
| cometenae od : , 2 amp. switch, gin. shafts, Zjin. long, brand 
—* > _ ey ee Fy? r us quins : ~— new, latest type (a) 4 mes (b) 4} meg., 
bein knowledge nicrows niques i {c) | meg., (¢d) 2 meg., all $6 each, post 44 
‘ tag ag meee ‘oamvel Switch, |} 8 r é ing fy 328. CHASSIS for stripping. Size 12jin. x 
\ : : Bin. x n., mtain 12 w/holde re 
h, doubie double Pw . . 5 2 conta rs, var. co 
Togele “Swite , © pole , ngineer r Ltd densers, pots., coils, chokes and over 80 
Valveholder, cal Paxolin 5 hat . equl t various condensers and resistors. Unused 
Vaiveholder Octal ‘ve nm, moulded b re § iit y report r and clean, a real bargair at 10/-, post 1/8 
Valveholder, 87G moulded ul th d pine n radar || 441. CROCODILE Clips, nickel plated, 2/- 
‘ 4 ‘ . pate autp : nF per dor per gross, post 6d 
Valvehoider, BSA mouided . P . ae - on ° , ’ £7088, pos 
Vaivehoider, 89G moulded t Lon 13. TRANSFORMERS, Pr. 400-226-240 ©. 
Control Knob, in brown bakelite with ior ith s 4 om! r Sec. 350-0-350 v. at 80 mA , 6.3 v. tapped at 
ssh-on type with spring | ar rors h t ff r r 4 v. 5 amps., 5 v. tapped at 4 v. at 2 amps 
white bakelite with grub t J combi ne screen. New, boxed, 20+, post 1/3. 161. 
f i ect ~ TRANSFORMERS, USA. part., 50/60 c!s 
brown bakelite with grub —_— : : : (a) Pri, 0-80-115 v., Sec. 6.3 v. 8 amps., 15/-, 
. t TF LEC 0. post 1/3; (b) Pri. 0-80-115 v., Sec. 6 v. at 
2 yd. Coils Rosin Cored Solder ‘ t t bon eainteenee 2.25 amps., 10/-, post 1d. Note—Two of 
Loudspeakers, 5 Permanent magnet e employed on inte a : desien these transformers can be used on 230 v 
Loudspeakers, ¢ Permanent magnet rac aly r rY 1 peri nm this mains (primaries in series), secondaries can 
‘ ” preferred t draughtsr shir be used sing!y. in series or parallel as required 
Loudspeakers, ‘0 Permanent magnet . éra 2 £ ° qu 
O P Transformers, ratio 45 to | 4 ; der n , . 45. CO-AXIAL CABLE, radio freaq., solid 
Choke, 60 mA. 250 ohms | 0 Henries e. giving full tails. quoting ti-electric, outside dia. 3/Bin., 10-foot lengths, 
meg Volume Control, less switch, o 14 t estminst ny.oyment brand new, 3/6, post Bd. 4246. CO-AXIAL 
" ange. Chadwick 6t ion g 627 CABLE, 80 ohm 7/0076, p.v.c., 7/F2in. dia, 
Mi id et ‘Wave Change Switch, 4p «LECTRONI - Fy as brand new, latest manufacture for T.V 
- 4 Ce ~ . ae aerials, 13 per yard, 100-yd. coils €S, post 1/8 


SPECIAL PURCHASE, t2in. A 7 sed : rons , NEW LINE 
a e Ray Type CRM 12 h | . ’ , . ° 
ane. anal nee in orginal caaked carcon, || peed eslars, ter. gall-education Apply. us RADIO FREQUENCY AMMETERS, 05 
ona en's : in n mployment zer amp. thermo-couple H.F., panel mounting, 
1 4 eb ne ‘ d, ‘ 
cit Ss é t a a ~ me 3000, 2-pole make, 2,000 ohms, platinum 
Except where stated any order wil! be charged — _ 7 oe — ; : contacts, new, boxed, 12/6, post 64. EX- 
carriage and packing PLICATIONS are invited for the pout tl lon of TENSION SPEAKERS, 6in., 
engineer in n low imped.. by F.W.tcd 
Cc utd ; cartoned, price 14/6 each, post t/- aR 
A a. re ng CABLE 250 v., brand new. 7/044 less than hall 
es encount ered t list price. SO-yard coils 37/6, post 2/-. P.V.C 
. FLEXIBLE, ewin flat, 7/0048 tinned copper 
brown only, 100-yd. coils 16/-, pose 8d 
rk is Please writing. t f 2,000-ft. drums, €£$, carriage 3/6 HAMOFIL 
. Central Personnel Services, Eng CONNECTING WIRE, rubber covered, 
E T = t ae 1/029 tinned copper, 50-yd. coils 7/6, post t/- ; 
raining ; p OLS ROYCE, Ltd., Derby, have vacancies |] 500-yd. coils 60/-, post 2/-; ditto, 1/040, 
engi peers experienced 1 | f S-yd. coils » post t/- 500-yd. coils 
COURSES for BEGINNERS " ntenance and dest lectronic equipme 70/-, post 2 This is all new perfect stock 
: to work ' : ¥ rement —— SELENIUM RECTIFIERS, brand 
and OPERATORS, also 4) ene: t turbine a iston type bome full wave bridge, 12 v | amp., O.C. 
SPECIAL COURSE for | mechani n 1 Rrengin a Gestia . nput of 1S v., 12/6, post Bd 
passing the @.P.0. Morse Test | @¢. 8m advanta tif. | 1 ditto, amp. D.C., input 30 v. AC 
for securing an AMATEURS | .. t r rer 
TRANSMITTING LICENCE. : or \ —— et 
ding 10 exerie he Er 
end for the Candler | tment Manager JOHN FARMER 
BOOK OF FACTS -F Sern 
rea a 
t gives details of all Courses ~ ‘ omnes and ’ PT 
wrses supplied on Cash or 3 ” Dar “y- = c “ f (DE . A.1.), 
Monthly Payment Terms 


oper ‘week at age 2° || 194 HARBORNE PARK RD., 
THE CANDLER SYSTEM CO. : ne 73/- as Day 8 , 
(ssw) ‘Sib ABINGDON RD, KENSINGTON : O% ob See 1810 ved 19 oF HARBORNE, B’HAM, 17 
LON 7 7 hav e at 


— Tel.: HARborne 1309 
Candler System Co., Denver, Coleredo, U.S.A. 


SAVAGE uy 


SAVAGE TRANSFORMERS LTO 
Nursteed Road, Devires, Wilts 


DEVIZES 


|THE POLYTECHNIC 


sou KREGENI STHEEF I wt 


Electrical Engineering Department. 


B. & H. RADIO 
EAST STREET, DARLINGTON 


COILS FOR M 4&4 L. PORT 
ABLE RECEIVER 


465 KC MINIATURE LFS 


BASS & TREBLE SEPARATOR 
Kits 


SCRATCH FILTER 

BASS &4 TREBLE TONE CON 
TROL UNIT 

VARIABLE SELECTIVITY LF 
TRANSFORMERS 
INTERFERENCE SUPPRES 
SORS i¢ 


Wr 


SITUATI 


Ons 


tess Wortp 


VACANT 


Jury, 19$2 


CRYSTALS 


of OUTSTANDING 
QUALITY 
TYPE “Ss 


quency range 

S Mc/s. Black t 
s har " 

k, with twos 

a 


~ ss 


ed }° 


BROOKES CRYSTALS LTD. 


10 Stockwell St., Greenwich, London, 8.£.10 


e 


TELECRAFT 


AERIALS ENSURE THE 
BEST TELEVISION 


TRY ONE AND SEE FOR 
YOURSELF 


TOROIDAL WINDING 
CAPACITY AVAILABLE 


BEL SOUND PRODUCTS CO. 
Marlborough Yard, London, N.19 


SURPLUS BARGAIN OFFER ! 
80 Lots Only 


Basic Mains Superhet chassis, including 
Valves 48 6 post free Cash refund if 
dissatisfied. Parts and vaives available 


separately. Detailed list free 


T. R. S. RADIO, 
307, WHITEHORSE RD., W. CROYDON. Tho. 1665 


LOCKWOOD 


Fine Cabinets 


an 
the Radio a 


tocrwon & COMPANY 


Lowlands Rd., Harrow, Middlesex. Byro 


U.S. WAR SURPLUS wanes 


APR.4, APR-S. APR-1, ARC-3, etc 


ENGINEERING ASSOCIATES 
sce ee ae 


1952 


BARKER 
eATORAL 


Barker 148a is a full-size 


t-in dual drive 


it handies 15 
vers more than 40 


ents and 


Write now for details 


Cash or convenient HP. terms 


BARKER NATURAL 
SOUND REPRODUCERS 


3 Newman Yard, London, W.1 


L-O-N-G RANGE 


BIG picture 


A 
UNIQUE 
PROJECTION T.V. 


A chasss for the wndividualist or for deoler 
who wont big pictures of first-class Gu tity 
for hote's, clubs, hosprtots, nstitutes, schools 
etc. Also made for -malier pictures 18 x14 


23 waive S/H circuit. Senstivity better than 
50 microvolts. Full bandwidth. Wall screen 
projection # x 3 5 chaenne/ facility. A.C 
supply. insulated chessis. Complete with 
alves, tube, optica! unit, speoker 


TELEMECHANICS Ltp 


3 NEWMAN YARD, NEWMAN ST 


LONDON, W.I Tei. LANGHAM 7965 | 


Wrretess Wor 


SITUATIONS VACANT 
L ELECTRIC have twe 


te A 
w : 
SITUATIONS WANTED 


BUSINESS FOR SALE AND WANTED 
PLOW tINC 


. t " 


BUSINESS OPPORTUNITIES 


PAINTS. CELLULOSE. ETC 
T st k ‘ 


Hare “ { 
TECHNICAL TRAINING 
G ‘ ‘ t . t 


TUITION 
ue @ 


PRICES TO BREAK DOWN 
SALES RESISTANCE! 


a UNIT No. 16. Complete un 
g dynamotc relays, etc Input 
24 volts: Output 6 volts 5 amps; 150 volts 
2 miliamps 300 volts 70240 milliamps 
30/- each plus S/- carriage Dozen lots, carriage 


BINOCULARS. RAF Brand new and 
pertect » original carrying case. S =x 40 
ngth Pin With rubber eve shields As 
sold at €22. Special offer €9/15'-. 

WAVEMETER TYPE WIIIT Battery 
perated, close tolerance. Embodying 0-500 
ammeter. Covering 125 to 2,000 kes 
stages and 2 megs. to 20 megs in three 

ages. €3 1S - plus S)- carriage 
SCPi CATHODE RAY TUBE IN 
ORIGINAL CARTON. 6in. Electrostac 
‘ Vee 63 v 06 4000 v. max 
ensifier gives high mitic Trace colour 

green, short persistence €1 6/6 
BATTERY CHARGER-METAL RECTI- 
FIER TYPE at emg ty nput 
12 vw. at 16A. warcable 
£80. OUR PRICE £12 
GEC METAL RECTIFIER i3Vi. New 

S - each 


T 1156 TRANSMITTER Famous ex-RAF 


a 
Sen voney renges 200/000 Ke/s 
Mc 5. in} switched bands 


pie 
with 2-ML6 and 2-PTIS waives 47/6 plus 12 
. 

HR. HEADPHONES, 4,000 obms 


BALANCED ARMATURE EARPIECES 
vt. Mogh grade. Make excellent midget 
. 6d.) or 33 - doz. (carr. paid 
THROAT ‘MICROPHONE 1 - each 
GEC Genmasciure CRYSTAL 
dget wn. Easy-fix 
70 60 ohene co- AXIAL CABLE 5 mm 
a 76 ythene sulation, idea 
Aeria Brand New tid yd 
per 100 yds 
TWIN yey tale FEEDER 300 ohm 
w < Id per yard 
MILLIAMMETER. Zin Square Flush 
Af scale. 146 each 
AERIAL RODS 2 ong din. dia. Any 
be sect be fitted together 
2- doz., $+ for Joz., 9- half gross, 16- 
VALVES. G rplu 
154 . VIIDI 
C.W.O. only. No C.O.D. Post Orders 
nly. 
All Goods New and Guaranteed. Money 
Refunded if Not Satisfied 


CALDER’S 


10, PICKFORD STREET, 
MANCHESTER, 4 


FIRE! 


WHERE'S YOUR 


NU-SWIFT? 


llo 


—_TUNERS— 


er ‘ Bonn Aoyer 


~ 


Type tage ale 


Manuf tex Products 


C. T. CHAPMAN Senden LTD. 
RILEY WKS. RILEY ST CHELSEA, $.W.1¢ 


tration at Webe's Radie, London 


m4 


Saet & Haines ita Swansea 


tanderdised 


METERS 


INSTRUMENT REPAIR SERVICE 
ane NDON, W 9. Tel. LAD 4/68 


THE 
ELECTRICAL 
329 Kilburn 


CABINETS}: 


Your enquiries are invited 
for all types of 


RADIO AND 
TELEVISION CABINETS 


S. FISHER LTD. 
390 Hackney Road, London, E.2 


Telephone: SHOrediich 485 


HEAR IT FIRST 
HOLLEY'S RADIO STORES 


NEW WHARFEDALE CORNER 
(Sand-filled) SPEAK ER, Price £18.10.0 
inc. CSB Unit. Oak, mahogany or 
wainut veneered. 
Also 
Whartedale's New Publication 
“AMPLIFIERS” 15/6. 


285, Camberwell Road, S.E.5 


Phone ROOney 4968 


FLess Worip 


TUITion 


tf those aiming at t 
siids Teiecc tr 
professional exam 


RIGHTER Photog 
By David Charies 
me letely revised ar a r 

ar book that 


han “tec! nica 


n ¢ 
of wy ography for emate 
t stud 

x 6in 


ail 
r reet 

SHOTOGRAT HI c En 
PRP 2 


arging 
Charies nd Edit 


ferent types of 


ated and t 


early how to use thee n 
By ¢ 


5/6 net 
| the | 


St 


m>yublis 

London. 8 E.1 

DHOTOGRA! HI 
and 4 


1 instrument 


S\ein 
ers or T 
House Ramford St 


ro 


9 fr 
Dorset 


London County Council 


Norwood Technical College 


Training in Radio, Radar, Television 
and Electronics 

Day and Evening Classes in preparation for 

Grad.Brit.i. RE., City and Guilds Examina 

tions, P.M.G. Certificate, R.T.E.B. Radio and 

Television Servicing Certificates 


Also special courses in Radar 
Electronics (instrumentation) 


Television 


London fees for full-cime Day Classes : FREE 
if under 18 years, 20 per year if 18 years or 
over 

Further particulars from Secretary, Norwood 
Technical College, West Norwood, London 
$.€.27. Gil) 


\| 2, WELLINGTON ROD., 


we 


Jury, 1952 


NUTS, BOLTS, SCREWS 
AND WASHERS 


ALL CADMICM PLATE 
Size YBA Aamnrte 


SET 205 acrewe and bolts f 
‘a sbie «& 
abere A 

Pisces ? 

SET 306 Sine ABA) 
t 
outs, and plair 
Contents 600 Piece 

SET 307 a 
ng. with p » hex 

| proof was 

Average Contents, 
| By peat 


waahers at 
Average Contents, 450 | 


te 
ain washers 
750 Pieces, 74, 5 
air freight or ship 
sete well pack 


BERNARD F. WADE LTD. 


ILKLEY, YORKS. 
Tel: Ilkley 1767 


Fer high and low voltage 
testing -— 
1/30 and 100/850 v 

Write f 


QUALITY TELEVISION COMPONENTS 


Seannine and Focus Coils 
P.M Focus Units 
6/10 Kr. RF. BELT. Units 
R.ALT and Output Transtormers 
Line fiy-back E.ELT. Units 
“TELEVISION CIRCUITS 
ind Edition, 26 


HAYNES RADIO Ltd. 


Queensway Enfield Middlesex 


RADIO COMPONENT SERVICE 
TRF. coils MW. dust 
TRE. coils L.M.W. Air spaced 7 6 per pair 
1/Fs dust cored 14/-, Aligned 15 

FREE feeder unit Circuit for TRFE.D 


cored 66 per pair 


coils 
Send starmp to-day t 


Radio Component Service 
68 Chesterfield Road, Leyton E.10 


RESISTORS 


n order only 


Wide range of all 
Send SAE 


D. ROGERS 
30 Lewisham Read, 


types available 
for detailed list 


Lendon, $.E.13 


SPECIALISED REPAIR SERVICE 
WEBB'S Radio 


specialise in the repair and 
alignment of complex 
communication receivers 


All makes of Bri and American 
sommunication receivers completely overhauled 
to satisfy makers’ original test specification. 
Calibration over entire coverage of tuning range. 
We issue a test report giving sensitiv 
selectivity —signal/noise ratio on LF 
sensitivity — image ratio —signal/noise — 
characteristics overall. 


tish 


Recognised Service Agents for 
EDDYSTONE, R.C.A. HALLICRAFTER 
WEBB’'S RADIO 

14 Soho Street. London, W.! 


ete. 


Gerrard 2089. 


wiIREeLess Worip 


The House 
for Quick Delivery 


| The following Goods Ex-Stock 
Cash with Order or C.0O.D 


“AUTOMAT” HOME CHARGERS, 
CHARGER KITS, 
SELENIUM RECTIFIERS 


New Goods with Full Guarantee 


AUTOMAT HEAVY 
DUTY HOME CHARGER 


Use SOLONS 
for the yobs that 


matter— this 


pe Auto Record Changer 
423 13. 
5 Tape Desk, €41 
ty Tune ai7é68 


ee Speed Gramophone Unit 
¢ Tax G9 IPT 
P mplete with either Scandard 
4s, GOS 
andard or L.P.. 234. 


Playing Unit with 


Yo. RC 72A Auto 3 speed 
Point One” Feedback 
Remote Control Pre 
erhet Tuner Unit compiete 
43724 
NANT REFLEX CABINETS 


l6égin., Depth 17)in 
n. Port. 9in. «x Jin. Solid 


A. ERNEST BUCHAN 


MO. Dept), 28 Belmont Street, 
Phone 23579 


RENEWRAT. 
19 


Aberdeen 


ELIMINATOR KIT 


anime ste a 4a- 
POOLPROt , c ye KITS. « 
a re 


CHAMPION PRODUCTS 


43 Uplands Way, Londen W.21. Phone LAB 45 


a 
modern precision 


100! makes soldering 
speedier, sompler and 
586 ° more reliable 5 models 

70 65 watt with oval tapered 
and round penc:! bit 125 
watt with owal tapered and 
round pen bt 240 watt 
with oval tapered bit; each with 


© fteec jJ-core Henley flexible 
Voltage ranges from 100 to 250 


WwW. T.HENLEY'S 
TELEGRAPH 
WORKS CO LTD, 


51-53} Matton Garden 
ci 


SOLDERING IRONS 


L. WILKINSON 


Wholesale and Export 


19 LANSDOWNE ROAD, CROYDON 


639 Telegrams : “ WILCO"’ CROYDON 


Portable Electric Blowers, 220230 volts 220 watts. Complete 

enclosed, 8ft. flexible hose and nozzle. 7 yds. C.T.8. flex. Various 

applications in industry where clear dry air is required. £815 

Wheatstone Bridge. Accuracy 0.01 Five decades of “ Thousands,’ 
Hundreds Tens Units,"’ “ Tenths,’’ with rotary switch ratio 

arm ad _— ents, complete station with Galvanometer, + and 

Scale, Testing Keys, etc. Made by H. W. Sullivan 
P.O. Standard Racks, 6ft 19ins., heavy channel type, also operators’ 
desks for above. 


RELAYS P.O. TYPE 3000 RESISTORS, WIREWOUND, 
RELAYS TELEGRAPH 4121C POTENTIOMETERS, W.W 
UNISELECTOR SWITCHES CONDENSERS 
KEY SWITCHES SANTON AND ARROW 
SELENIUM RECTIFIERS SWITCHES 
SLYDLOK FUSES KLAXON MOTORS 
LARGE STOCKS HELD AT COMPETITIVE PRICES LIST NOW AVAILABLE 


RELAYS 


AND 


KEY SWITCHES “N*« 


LARGEST EX-GOVT. STOCK 
IN GT. BRITAIN 
Types 600-3000 Relays Siemens High Speed 
Also A.C. 400 volts 50 cycles 


niselector tche Telephone Switch-boards, Telephone Components 


Plug rks, Handsets — Government Contractors 


JACK DAVIS (RELAYS) LTD. (ves. w) 
36 PERCY STREET, LONDON, W.1! 


Phones : MUSeum 7960, LANgham 482! 


WANTED FOR EXPORT 
EX-GO VEReseseees U.S.A. SURPLUS 
We are « r ng all types of USA manufactured 
r us elect 4 ctron units, COMpONeNts and equipment 
We are par 4 ncerested in electrical and electronic meters, 

truments, test sets, et suchas — 
VOLTMETERS INDUSTRIAL ANALYZERS AMMETERS 
MEGGERS MICROAMMETERS RADIO TESTERS 
MILLIAMMETERS FLUX METERS SPECIAL METERS 
METER RELAYS ETC. 
buy instrument accessories and associated 
equipment such as 
UNTS CURRENT TRANSFORMERS 
MULTIPLIERS THERMOCOUPLES 
LET US KNOW WHAT YOU HAVE! 
Send your listings. 
Quote quantity, description condition and price 


MARITIME SWITCHBOA 
336 CANAL STREET. NEW YORK 13, NEW rd USA 


A VALVE | 
WITH MANY POSSIBILITIES 
2C34/RK34 


Twin-Triode, 10 Watts dissipation, works at A.F. or 
up to 250 mcs 
7,500 available, brand new boxed. 
Bulk enquiries invited home or abroad. 


SEND I2s. 6d. For Sample 4 Doz. 


ELECTRONIX, 2208 CANTERBURY STREET 
GILLINGHAM, KENT. Tel. 59203 


INDEX TO 


ADVERTISERS 


ta& W 
Cc. i 


TELEVISION 


Pre-A 


’ ew 


SPENCER - WEST 
QUAY WORKS, GT. YARMOUTH 


Phone : Gt. Yarmouth 3009 


A.F.BULGIN tco.cp, 


BYEPASS RDO. BARKING, ESSEX 


WET ELECTROLYTIC CONDENSERS 


Electrolytics for 
chassis mountin See | aR 


chassis nounting 


DRY ELECTROLYTIC CONDENSERS 


THE TELEGRAPH CONDENSER CO. LTD 


NORTH ACTON - LONDON - W.3 -: Tel: ACORN 0061 


Wireless World 


Ersin 


.. SPECIFIED BY LEADING 
MANUFACTURERS IN 50 COUNTRIES 


COMPETITION RESULT 


MULTICORE SOLDERS LIMITED, 
MULTICORE WORKS, MAYLANDS AVENUE, HEMEL HEMPSTEAD, HERTS 


